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INTRODUCTION: 


The SYSTEM 700 SYNTHESIZER INSTRUCTION MANUAL has been designed for people with 
a solid background in synthesizer theory. For those having little or no knowledge, or who wish 
to review, we recommend the series of instruction manuals designed for the ROLAND System 
100 Synthesizer. A brief outline of the contents of these manuals can be found on the back of 
this page. 


MODEL 101 SYNTHESIZER INSTRUCTION MANUAL 


Gives basic synthesizer theory and step-by-step recording examples using a stereo 
tape deck. 


MODEL 101 SYNTHESIZER PATCH BOOK 

Gives a set of forty basic patches (plus eight test patches) which are easily adapta- 
ble to the System 700. Also includes the music for the recording examples 
mentioned above. 


MODEL 102 EXPANDER UNIT INSTRUCTION MANUAL 

Gives some basic theory for using two VCO's, two VCF's, and two ADSR's, as 
well as theory for the ring modulator and sample and hold. 


MODEL 102 EXPANDER UNIT PATCH BOOK 

Contains thirty patches, including one "video" patch (output connected to an 
oscilloscope), which are easily adaptable to the System 700. 


MODEL 103 AUDIO MIXER INSTRUCTION MANUAL 

Contains useful information on getting better results from the equipment in a 
synthesizer studio, as well as information on using a four channel tape deck 
for making synthesizer tapes. 


MODEL 104 


SEQUENCER INSTRUCTION MANUAL 

Thirty-six pages of sequencer theory with application examples. 


ROLAND SYNTHESIZER 

SYSTEM 700 



Roland 


The complete system consists of the MAIN 
CONSOLE, the KEYBOARD CONTROL- 
LER, and five optional blocks for a total of 
47 modules. 

MAIN CONSOLE: 

The MAIN CONSOLE contains all the basic 
modules necessary in a professional system 
for the synthesizing of sound and can be 
used alone with the KEYBOARD CON- 
TROLLER as a complete synthesizer In 
itself. Modules Included are: VCO (3), 
VCF (2), VCA (2), LFO (2), S/H, ADSR 
(2x1), OUTPUT MODULE (which includes 
PANNING controls, REVERBERATION, 
and a PHASE SHIFTER), and others. 

KEYBOARD CONTROLLER: 

The 61 key (5 octave) two voice KEY- 
BOARD CONTROLLER has PORTA- 
MENTO and PITCH BEND controls. 

OPTIONS: 

Optional blocks can be chosen and arranged 
according to the particular needs of each 
studio. All of the modules in the optional 


blocks are interchangeable, thus the 
numbers and types of modules can also be 
changed to suit the studio. The main 
modules of the optional blocks are: BLOCK 
3 -^Sequencer >>: 3 channel, 12 step se- 
quencer; BLOCK 4 <^VCO bank>: VCO 
(6), ADSR (2x1); BLOCK 5 ^VCF/VCA 
bank >: VCF (2), VCA (3), ADSR (2 x 2),; 
BLOCK 6 <|lnterface/Mixer>: frequency- 
to-voltage converter interface, 9 channel 
audio mixer, fixed filter bank, VCA; BLOCK 
7^ Phase Shifter/ Audio Delay >: 2 channel 
phase shifter, 2 channel audio delay. 

MAIN FEATURES: 

All modules are made from high quality 

parts to ensure high reliability and durability 

with circuit designs which give high stability 

for ease in recording perfect sounds. 

All major modules contain both audio 

signal input and control voltage input 

mixers for better signal to noise ratios 

and ease in synthesizing sounds. 

Input and outputs are designed for matching 

with other professional audio equipment for 


ease of use in the studio, 
On the MAIN CONSOLE, most common 
connections are made internally without the 
use of patch cords All modules have pro- 
visions for external patch cord connections 
for greater freedom in patching 
External sound sources (such as other 
musical instruments) can be used as a source 
of control 

The PULSE SHARER and the sequencer's 
MASTER CONTROLLER input and output 
jacks allow the recording of consecutive 
sequences on tape without a break in 
rhythm. 

Except for the MAIN CONSOLE, all 

modules are completely interchangeable and 
can be arranged to suit individual tastes. 
(The MAIN CONSOLE can be special 
ordered direct from the factory in other 
arrangements), 

A complete system, the System 700 contains 
all the elements necessary for the synthesis 
of sound. 
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SYNTHESIZER SYSTEM 700 


Roland's 'System' Synthesizer Series are specifically engineered for professional 
recording studios. The top-of-the-line 700 provides full control over all synthesizer 
functions, extremely stable output and a frequency range from 0.1 to lOOkHz. And 
this revolutionary new product is one of the most competitively priced, full-feature 
units on the market today. 


ROLAND SYN 



A basic unit for sound synthesis with full features in itself. 



-712A 


-706A 


-706B 


-709A 


-707A 


705A 


■716A 


■710A 


-718A 


The MAIN CONSOLE 


702A 702B 702C 


VCO-1/VCO-2/VCO-3 

• All VCO's are extremely stable and have a 
frequency range of 0,1Hz, — 100kHz, 

• The VCO's generate four basic wave forms 
with manual control of the pulse wave 
(10% - 90%) VCO-1 also allows for modu- 
lation of the pulse wave by an external 
control voltage. 

• The inputs of the control voltage input 
mixer are: LFO-1, external, ADSR-1 (VCO- 


2 only), and S&H {VCO-3 only) The 
MODULATION ATTENUATOR switches 
(1 , ViO) make precise low settings easy. 

• Simultaneous use of all wave forms is possi- 
ble through external patch cords. 

• All VCO's feature KEYBOARD CONTROL 
VOLTAGE ON/OFF switches 

• VCO-2 and VCO-3 are equipped for syn- 
chronization for additive synthesis or special 
tone coloring, etc. 


is internally connected to the VCF-1 input 
mixer. 

RING MODULATOR 

• "X" inputs are: VCO-1, VCO-2, VCO-3, 
and external; "Y" inputs are; VCO-1 , VCO- 
2, noise, and external. Green LED indicates 
existence of signal at the RING MODULA- 
TOR output. 


708A 


703A 703B 


NOISE GENERATOR 

• Generates white and pink noise; white noise 


VCF-1/VCF-2 

• The inputs of the five channel audio signal 
mixer are: VCO-1, VCO-2, VCO-3, white 
noise (VCF-1 only), ring modulator {VCF-2 


only), and external . 

• FILTER MODE switches allow for high pass, 
band pass, and low pass filtering. 

• The RESONANCE control acts in all three 

modes 

• The four channel control voltage input 
mixer allows control of the filter cutoff 
point by: keyboard control voltage, ADSR- 
1 or ADSR-2 (selected by switch), LFO-1, 
and external sources. 

• The green LED indicates a normal signal at 
the VCF output; red LED indicates overload 
(distort) signal. 


VCA-1/VCA-2 

• The inputs of the three channel audio signal 
input mixer are: VCF-1 , VCF-2, and external. 

• The inputs of the two channel control 
voltage mixer are: ADSR-1 or ADSR-2 
(selected by switch) and external. 

• The LIN/EXP switch allows for exponential 
control of VCA for percussive sounds. 

• The green LED indicates a normal signal at 
the output; red LED Indicates an overload. 


711 A 


OUTPUT section 


REVERBERATOR 

• The inputs of the three channel audio signal 
input mixer are: VCA-1, VCA-2, and ex- 
ternal. 

• Outputs are: to external and to PANNING. 
PANNING 

• The inputs of the three channel audio signal 
input mixer are: VCA-1, VCA-2, and RE- 
VERB; each input is supplied with switching 
type jacks for option of three external 
inputs. 

• Each of the three channels has its own PAN 
control 

• Two channel stereo output: left and right, 

with VU meters 

STANDARD OSCILLATOR 

• Frequencies: 110, 220, 440, 880, 1760Hz, 

and 1kHz 

• LEVELcontrol and CHANNELSELECTOR 
(left, left + right, right) allows for free cali- 
bration of equipment. 

PHASE SHIFTER 

• The inputs of the two channel audio signal 
input mixer are: VCA-1, VCA-2; each has a 
switching type jack for an option of two 


external inputs 

• RESONANCE, AUTO SPEED, and IN- 
TENSITY controls allow for versatile control 
of phase effects 

> Selector switch allows for external control 
of sweep speed. 


71 2A 


MONITOR 

• Allows stereo monitoring through head- 
phones with separate MONITOR LEVEL 

control 

EXTERNAL KEYBOARD CONTROLLER 

• When using other blocks, this section allows 
division of control: One keyboard controller 
for the MAIN CONSOLE, a second keyboard 
controller for the other blocks 

• The CONSOLE/OFF switch allows for 
instant change between one and two key- 
board control - 

VOLTAGE PROCESSOR 

• Generates a fixed control voltage of from 
0 to -HO volts. Inverted output is: 0 to —10 
volts. 

KEYBOARD CV OUTPUT/GATE OUTPUT 

• These jacks allow convenient access to 
keyboard control voltage and gate pulse. 


706A 706B 


LFO-1/LFO-2 

• Low frequency oscillators with four output 
wave forms. 

• Provision is made for control of frequency 
by external control voltage. 

• KEY TRIG ON/OFF switches allow phase 
locking of wave forms to keyboard gate 
pulse 

• LFO-1 has a DELAY TIME control (2ms to 
10 sec) 

• LFO-2 has manual control of pulse width 
(10% -90%). 


709A 


SAMPLE & HOLD 

• Three sample modes: LFO-1, noise, and 
external. 

• Sample rate controlled by internal or 
external clock. 

• CLOCK OUT for ADSR control. 


707A 


AMPLIFIER 

• A high gain amplifier. GAIN control: 0 
to 1; RANGE switch: X10, X100, X1000. 

ENVELOPE FOLLOWER 

• Generates a control voltage which is a func- 
tion of the level of the input signal. Plugging 
an external source into the IN jack cuts off 
the internal connection to the OUT of the 
AMPLIFIER above. 

INTEGRATOR 

• Adds a lag time (0-3 sec) to changing control 
voltages (similar to the portamento effect 
with keyboard control voltages). Plugging an 
input into the IN jack cuts off the internal 
connection to the OUT of the ENVELOPE 
FOLLOWER, 


705AI 


DUAL ENVELOPE GENERATOR 

• Separate GATE INPUT selector switches 
allow for triggering of each ADSR from 
GATE + TRIGGER, GATE only, or an 
external gate/trigger 

• MANUAL GATE button allows for manual 
triggering 

• TIME attenuator switches (XI, Xl/l0) 
allows for ease and precision in setting short 
attack, decay, and release times. 


71 6A 


MIXER 

• A three channel audio/control voltage mixer 
with INVERT and NON-INVERT outputs. 


71 OA 


MULTIPLE JACKS 

• Two rows of five jacks connected together 
for external combination of different signals 
or control voltages. 


KEYB< 


il 


• 61 key (5 octave) two voice keyboard controller, 

• Controller section has; PITCH (tuning) control, PORTAMENTO 
TIME (0-10 sec) with separate ON/OFF switch, PITCH 
BENDER (-, with center off cl ick stop, and a PITCH BEND 

RANGE switch (OFF, 0,1v, 1v, 5v) 

• All connections for single voice operation are made through 
one DIN patch cord. Rear panel also contains additional output 
jacks for: KEYBOARD CONTROL VOLTAGE 1 , KEYBOARD 
CONTROL VOLTAGE 2 (second voice), GATE OUT, KEY 
TRIGGER out, and BEND CONTROL VOLTAGE out. 



ROLAND SYNTHESIZER SYSTEM 700 


Optional blocks for greatly expanding 
the synthesizer functions. 


^702D ^702D ^702D 


702E ^702E ^702E 



BLOCK 4 


• Six VCO's arranged in two groups of tl^ree: 3 702D's (same as 
702A on IVIAIN CONSOLE) and 3 702E's (same as 702B and 
702C) All connections (except l<eyboard control voltage) are 
made externally, 

• Also included are: LFO-2 (7068), SAMPLE & HOLD (7098), 
DUAL ENVELOPE GENERATOR (705A), MIXER (716A), 
and MULTIPLE JACKS (710A). All are the same as on the 
MAIN CONSOLE and greatly enhance the use of the VCO's 
in sound synthesis 


BLOCK 5 


VCF/VCA bank 


• Cabinet is exactly the same as the VCO bank 

• The two VCF's (703C) are the same as the VCF's (703A, 
703B) on the MAIN CONSOLE but all connections (except for 
keyboard control voltage) are made externally, 

• The three VGA's (704C) are the same as the VCA's {704A, 
7048) on the MAIN CONSOLE except that all connections are 
made externally 

• The two DUAL ENVELOPE GENERATORS (705A) are 
exactly the same as on the MAIN CONSOLE, with internal 
connections for the keyboard gate and trigger, 

• The GATE DELAY (713A) is capable of delaying (0-3 sec) the 
rise and falls points of the keyboard gate or trigger pulses,, 

• The MULTIPLE JACKS (710A) are exactly the same as on the 
MAIN CONSOLE 

• All the above modules add greatly to the possibilities in multi- 
channel sound production. 


An ANALOG SEQUENCER with easy control of 
step time and features for recording successive 
sequences without breaks in rhythm, as well as 
analog switching. 



ANALOG SEQUENCER 

• The 717A ANALOG SEQUENCER is a 
3 channel, 12 step sequencer 

• In series mode, control voltage sequences 
of up to 36 steps can be programmed by 
means of the VOLTAGE REGISTERS 

• In parallel mode, the 3 channel feature 
permits three voice sequences, or simul- 
taneous control of the three qualities of 
sound: pitch (VCO frequency ), tone color 
(VCF cutoff point), and loudness (VCA 
gain),, 

• Each channel has a three position {2V, 
4V, 10V) RANGE SWITCH for control of 
VOLTAGE REGISTER sensitivity 

• The divisions (1,1/2, 1/4, 1/8, 1/16, 1/32) 
of the STEP TIME DIVIDE controls make 
assignment of time values for each note in 
a sequence very simple, saving much time 
in programming a sequence 

• The STEP TIME FINE controls allow the 
setting of the timing of each step at any 
point between the STEP TIME DIVIDE 
control settings for programming dotted 
notes as well as for programming acceler- 
ando, rubato, etc 


• The MODE switches and STEP SELECTOR 
control in the SERIES OUT section allow 
for extremely versatile control of the 
number of steps in each sequence 

• Total speed (tempo) of the sequence is 
controlled by the CLOCK OSCILLATOR 
The CLOCK can also be controlled ex- 
ternally either by a control voltage or 
pulses (recorded on tape, for example). 
The PULSE WIDTH knob controls the 
width of the gate pulse output 

• The MASTER CONTROLLER allows for 
either manual or external control of the 
sequencer run functions,. With START, the 
sequence will always start with Step 1 
(Channel A in series mode). Pressing END, 
the sequence will continue to run until it 
reaches the END STEP (selected by the 
STEP SELECTOR in the SERIES OUT 
section), then stop automatically The 
output of the END PULSE OUT jack can 
be recorded on tape After setting up a 
new sequence, this recorded pulse can be 
used for triggering the START function 
for recording the new sequence immedi- 
ately after the previous sequence without 
any break in rhythm,. 


• The NORMAL/HOLD switches allow for 
holding of a VOLTAGE REGISTER 
setting over into the next step (or beyond) ,. 
At the CLOCK OUT jacks, there will be 
no gate pulse for those steps whose 
NORMAL/HOLD switch is in the HOLD 
position, thus allowing for the program- 
ming of rests in a sequence, 

• The MANUAL buttons allow manual 
selection of any step in the sequence for 
setting, changing, or checking the VOLT- 
AGE REGISTERS 

• The GATE OUT jacks allow individual 
gate pulses from each of the steps to be 
used for separate functions, 

• The ANALOG IN jacks allow the sequencer 
to be used as an electronic switching 
device. These jacks will accept control 
voltages or audio signals. With audio 
signal inputs, the VOLTAGE REGISTERS 
act as output sound level controls 

• The PULSE SHAPER section reshapes 
pulses (as recorded on tape, for example) 
so they can be used for triggering or 
controlling the sequencer 


710A 
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OPTION for application of external sources 

for sound control. 


BLOCK 6 


INTERFACE/ mi: 


• INTERFACE (714A) extrac 
(electric guitar, electronic oi 

control voltage proportional ro the input frequency ano 
the envelope, and generates gate pulses, all of which can 
be used to control the synthesizer. 

• The MULTI-MODE FILTER (part of the 71 5A module) 
consists of four fixed filters in parallel, each w/ith LP/ 
BP/HP mode switches, CUTOFF FREQUENCY, 
RESONANCE, and LEVEL controls 

• The 9 channel AUDIO MIXER (part of the 715A 
module) allows Incomparable mixing possibilities not 
found elsewhere 

• The VGA (704C) is exactly the same as in the VCF/ 
VGA bank. 



|»Th 


■714A 


-704C 


715A 


OPTION for acoustical inovation 


BLOCK 7 


PHASE 

SHIFTER/ 


AUDIO 

DELAY 



• The cabinet Is exactly the same as the INTERFACE/ 

MIXER cabinet 

• The TWO CHANNEL PHASE SHIFTER (720B) has 
separate RESONANCE, SHIFT FREQUENCY, and 
MODULATION INTENSITY controls for each channel 
with one SWEEP SPEED controlling both channels for 
creating dynamic acoustical effects with subtle or deep 
feelings of movement, Channel 1 has an INVERT switch 
for greater variety of effects, 

• The TWO CHANNEL AUDIO DELAY (721A), like the 
PHASE SHIFTER, has separate RESONANCE, SHIFT 
FREQUENCY, and MODULATION INTENSITY con- 
trols with one SWEEP SPEED for special tone coloring 
effects, Channel 1 has an INVERT switch. 

• The MULTIPLE JACKS (710B) are three groups of four 
connected jacks each. The groups are capable of being 
joined by ON/OFF switches 

• The four input ANALOG SWITCH (723A) can be 
operated manually by the ON/OFF switches or by 
means of external control voltages. Inputs can be 
either audio signals or control voltages. Green LED's 
light when switches are operating. 



720B 


-721A 
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Section 1 


GENERAL 

General information on tlie system and setting up 


Section 2 

MODULES 

Specifications, and brief outline of the controls and 
their functions 


Section 3 

APPLICATIONS 

Practical examples of using some of the modules, 
especially special features 


Section 4 

SEQUENCER 

Operating instructions for the 717A ANALOG 
SEQUENCER, with examples for using 


Section 5 

CALIBRATION 

Complete alignment procedures for the electronic 
technician or repairman 


Appendix 

Useful information related to synthesizers 


Main features of the SYSTEM 700 SYNTHESIZER: 


High circuit stability. 


Logical and easy to use panel layout. 


Advantages of both the internally connected type synthesizer and the patch cord type. 


Input mixers on each module means high level signals in patch cord which eliminates jack contact 
resistance problems and gives a better S/N. 


Green LED's to show presence of signal at outputs and red LED's to show overdrive condition. 


Three channel, twelve step Analog Sequencer with versatile function and timing controls. 


Two channel Phase Shifter and Audio Delays units for unique stereo effects. 


Frequency to Voltage converter for controlling the synthesizer form other sound sources. 


GENERAL 


SECTION 

1 


SECTION 1 


MAIN CONSOLE (Block 1) 


Overall dimensions (with cover): 

Weight: 


830nnm x 570mm x 305mm 
36kg (System total: 124kg) 
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IVIAIN CONSOLE SERIAL NUMBER 


KEYBOARD CONTROLLER (Block 2) 


701 A 


Overall dimensions (with cover): 1075mm x 120mm x 240mm 
Weight: 10kg 
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ANALOG SEQUENCER (Block 3) 
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Overall dimensions (with cover): 838mm x 360mm x 305mm 
Weight: 19kg 
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BLOCK 3 SERIAL IMUMBER 


SECTION 


VCO BANK (Block 4) 


Overall dimensions (with cover): 445nnm x 570mm x 305mm 
Weight: 19kg 
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BLOCK 4 SERIAL NUMBER 


SECTION 1 


VCF/VCA BANK (Block 5) 


Overall dimensions (with cover): 445mm x 570mm x 305mm 
Weight: 18kg 
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BLOCK 5 SERIAL NUMBER 


INTERFACE/MIXER (Block 6) 


Overall dimensions (with cover): 445mm x 360mm x 305mm 
Weight: 11kg 
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BLOCK 6 SERIAL NUMBER 


PHASE SHIFTER/AUDIO DELAY (Block 7) 


Overall dimensions (with cover) : 445mm x 360mm x 305mm 
Weight: 1 1 kg 
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BLOCK 7 SERIAL NUMBER 


SECTION 1 


SETTING UP 


Before setting up, it is recommended that the serial numbers be checl<ed and written down on 
the last pages of this section in case they are needed. Serial numbers are located as shown in fig. 
1-4 (p. 5). 

The units are connected as shown in fig. 1-1. Be sure that the CONSOLE/OFF switch on the 
71 2A module (Main Console, lower left) is in the OFF position. 

Fig. 1-1 Rear view of System 700 showing bus cord connections 



KEYBOARD CONTROLLER 
(BLOCK 2) 


(See Section 3, page 712 for using two KEYBOARD CONTROLLERS) 


SECTION 1 


THE MAIN COSOLE 

The most common module interconnections are made internally; for this reason, the arrangement 
of modules on the Main Console cannot be changed except on special order direct from the 
factory. 


THE OPTIONAL BLOCKS 

The modules in the Optional Blocks can be arranged in any desired manner. 

Note that the VCO's and VCF's receive keyboard control voltage internally. Since there is no 
provision for keyboard control voltage to the upper blocks (Blocks 6 and 7), it is not advisable 
to use the VCO's or VCF's there. 


THE MODULES IN GENERAL 

The upper line of sliders are the audio signal input mixers. An input of more than about 13v. p-p 
(possible when more than one input slider is at "10") will cause the red LED at the OUTPUT to 
light indicating an overload (distort) condition. 

The lower line of sliders are the control voltage input mixers. The normal range of control 
voltages is from 0 to ±10v. Using more than one slider at "10" may cause the module to operate 
at a point too high for the ear to detect. 

In between the two input mixers are located the module function controls and the OUTPUT. 
Outputs for optimum performance should be: Audio: lOv. p-p; Control Voltage: 0 to ±10v.; 
Digital (gate pulses, etc.): +1 5v. Shorting the outputs to ground or to each other for short periods 
of time (a few seconds) will not damage the modules; however, to maintain the output specifica- 
tions as outlined in this manual, the output loads should be 10kS2 or greater. 


SECTION 1 


EXPANDING THE SYSTEM 700 


The power supply in the Main Console is designed to handle the standard complement of modules 
contained in the seven blocks of the complete System 700 plus a second Keyboard Controller. 
Using other modules in addition to this standard complement requires the use of a second power 
supply. Since each block contains its own regulator circuits, building a power supply is rather 
simple. Fig. 1-2 shows the wiring diagram. 


Fig. 1-2 Wiring diagram for secondary power supply. 


LINE 



+ 


=f: 4000 Mfd. 


-L 4000 Mfd. 


O +23V. ± 3V. 


O -23V. ± 23V. 


Fig. 1-3 Bus plug pin assignments. 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


-23V {±3V.) 
-H23V (±3V.) 
KEY GATE 
KEY TRIGGER 


4| 


|3 


6| 


|5 


GROUND 
KEY CV1 


8| 


|7 


] GROUND 


(See Section 2, page 701 for DIN plug pin assignments) 


SECTION 1 


SERIAL NUMBERS 


In any correspondence to us dealing with this synthesizer be sure to include serial numbers as the 
internal wiring may differ in certain serial number groups. 

For the 701 KEYBOARD CONTROLLER and the 717 ANALOG SEQUENCER, use the serial 
number as given on the maker's plate. 

If the modules are the original ones that came with the synthesizer, use the serial number as given 
on the maker's plates on the concerned blocks. Maker's plates are located as shown in fig. 1-4. 

For modules bought separately, or modules which have been shifted from one block to another, 
we will need the module model number and the module serial number as given on the module 
inspection cards located inside the synthesizer. Section 5 (CALIBRATION) shows their location 
and how to remove modules. 
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SECTION 1 


LIST OF MODULES 

701 Keyboard Controller 

702 VCO 

703 VCF 

704 VCA 

705 Dual Envelope Generator 

706 LFO 

707 Amplifier/Envelope Follower/Integrator 

708 Noise Generator/Ring Modulator 

709 Sample & Hold 

710 Multiple Jack 

711 Output Module 

712 Monitor/Voltage Processor 

713 Gate Delay 

714 Interface (F/V converter) 

715 Multimode Filters/Audio Mixer 

716 Mixer (Signal/CV) 

717 Analog Sequencer 

718 Power Switch 
719 

720 2CH Phase Shifter 

721 2CH Audio Delay 

722 

723 Analog Switch 

724 

725 

726 

727 

728 


MODULES 


SECTION 

2 


! 


SECTION 2 


701 A 


701A KEYBOARD CONTROLLER 


BLOCK 


PITCH BEND 
RANGE switch 


PITCH control 
Range: ±6 semitones 


lufrcy ourl piioi 
■1 S 1 


KEVaOARD CONinUB 

PtKTAMEIITO TME 


PORTAMENTO TIME 
control 


i 




PORTAMENTO 
switch 



701 A SECTION 2 


701A KEYBOARD CONTROLLER block diagram 



REAR PANEL 


701 A SECTION 2 
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-I 
O 
> 

CM 
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O 
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O 
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CO 
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_i 
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in 
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701A KEYBOARD CONTROLLER 


o 
< 

Ul 


Specifications: 

61 i<eys C-C (5 octaves): 
Key voltage: 
Portamento time: 
Bend control voltage out: 
Gate voltage: 
Trigger voltage: 
Power supply requirements: 

Control panel size: 


KEY DEPRESSED 

KEY RELEASED 


1 volt/1 octave 
0—10 seconds 
0- + 5v 
+15v 
+15v 2ms 

+ 15.00V ± 0.1% @40ma 
-15.00V ± 0.1% @36ma 
135 mm x 155 mm 


+15v. 


GATE OUT 


+15V. 


TRIGGER OUT 


V 


■2ms 


PITCH BEND OUT: 


NOTE: 

In this manual, unless otherwise 

specified, all KEYBOARD CON- 
TROL VOLTAGE indications refer 
to KEYBOARD CONTROL VOLT- 
AGE 1 (CV1). 




SECTION 2 ^^1^ 


702A VOLTAGE CONTROLLED OSCILLATOR (VCO-1) 



WAVE FORM SELECTOR: 
Selects wave form for VCO-1 bus 



FREQUENCY control: 

Large outer knob calibrated in 
semitones; range: ±1 octave, 
except when RANGE switch is 
LO 

Inner fine tuning knob range: 
± 1 semitone 


Pulse width modulation control 
voltage input and gain control 


External control voltage input 
and gain control 


Keyboard control voltage bus 


switch 


Input from LFO-1 bus and 

gain control 


BLOCK B 


1 


2 ! 

3 

6 
6 
7 


702 SECTION 2 


702B VOLTAGE CONTROLLED OSCILLATOR (VCO-2) 


2 

3 


4 

5 

B 
7 


The 702B VCO-2 is exactly the same as the 702 A VCO-1 except for bus connections and the 
differences noted below. 


702C VOLTAGE CONTROLLED OSCILLATOR (VCO-3) 


The 702C VCO-3 is exactly the same as the 702B VCO-2 except for bus connections. 



2 

B 



VCD sync input 
and SYNC switch , 

S = strong 

W = weak 


VOLIAGE CONTROLLED 
OSCILUTQR -2 


A mti FORM 
1 SELECTOR 


kl- 

nii- 


PUlSEWnTH RANGE 




PITCH 

-2 0 1 


S @w ■ 
t ' 



^ ISEMTONE) 
MOOULATION 

^TO ^ 
@ @ @ 



702C 


VOLTAGE CONTMLLB) 
OSCILUTQR -3 


k _^ WWE FORM 
C I SELECTOR 


POLSE WIOTH RANGE 

16 8 




S (Q) W 
I 



ISEMTOWI 

— MOOUUmON < 

!* hi) "^B 
@ @ @ 


5 — 

ON _ 


OFF 


rmm rstm ^ 

Ftoland 


Input from ADSR 1 bus 

and gain control 



Input from S&H and 
gain control 


702 SECTION 2 


3LXK 
1 

2 


3 



5 
6 
7 


702D VOLTAGE CONTROLLED OSCILLATOR (VCO) 

The 702D VCO is exactly the same as the 702A VCO-1 except that the keyboard control voltage 
is the only internal connection. 


702E VOLTAGE CONTROLLED OSCILLATOR (VCO) 


The 702E VCO is exactly the same as the 702B and 702C VCO's except that the keyboard con- 
trol voltage is the only internal connection. 


702D 


702E 


VOLTAGE CONTROLLED 
OSCILLATOR 

\ sac 


^3 14 SAWTOOIH 


\ RECIftNGUUR 


PUSeWDIH RANGE 



@ © 


O- — K— 


Z « _ 


IttYCVl 


VOLTAGE CONTROLLED 
OSCILLATOR 


©At 


hnU. neCTANGULAR 


PULSE WIOTK RANGE 



VCO 



+10 
90% PWM 
0 


702 SECTION 2 


702 VCO 


SINE 
WAVE 
SHAPE R 


AA 



VCO modulation inputs: 
702A 702B 702C 


Key CV 
LF01 
External 
(PWM) 


Key CV 
LF01 
ADSR1 
External 


Key CV 
LF01 
S&H 
External 


Key CV 
External 
External 
External 


Key CV 
External 
External 
(PWM) 


(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


702 VOLTAGE CONTROLLED OSCILLATOR (VCO) 


Specifications: 


Frequency range: 0.1 Hz - 100 kHz 

Output: lOv. p-p 

Sensitivity: 1 octave/1 volt 

Stability (after 3 minute warm-up period): 


±10% variation in line voltage: 
0° — 40°C temperature variation: 

Input impedance: 

Output impedance: 

Square wave PWM input sensitivity: 
(702A, 702D) 

Power supply requirements: 

Panel size: 


0.05% 
0.1% 

more than 50kn 

600J2 

10%/1 volt 

+ 15.00V ± 0.1%@44ma 
-15.00V ± 0.1% @35ma 
65 X 280 mm 


SECTION 2 


703A 


703A VOLTAGE CONTROLLED FILTER (VCF-1) 


VCO-3 bus input and gain i 
control 


VCO-2 bus input and gain 
control 


VCO-1 bus input and gain 
control 


CUTOFF FREQUENCY con- 
trol 


T 


1 J J k 

rwi Qsri rwi 


i 


!• White noise input and gain 
1 control 


External signal input and 

gain control 


FILTER MODE switch: 
HP= high pass 
BP = band pass 
LP = low pass 


Input from keyboard control 
voltage bus and gain control 


ADSR input and gain control 
Switch selects ADSR-1 bus or 
ADSR-2 bus 



VCF OUT for external con- 
nections 


Red LED indicates overdrive 
(distort) signal condition 


Green LED indicates presence 
of normal signal at VCF OUT 
1 jack and to VCF-1 bus 

(Green LED goes out when 
red LED lights) 


5 RESONANCE control: 

Operates in all three filter 
modes: HP, BP, LP 


External control voltage input 
and gain control 


Input from LFO-1 bus and 
gain control 


703B SECTION 2 


LOCK 


703B VOLTAGE CONTROLLED FILTER (VCF-2) 


2 
3 


5 
6 
7 


The 703B VCF-2 is exactly the same as the 703A VCF-1 except for one internal connection. 


Ring Modulator input and gain 
control 



V L, 


J I 


7 


giYEvi @ njim 

A0SR1 ADSR2 

Roland 7038 


703C SECTION 2 


BLOCK 



703C VOLTAGE CONTROLLED FILTER (VCF) 


The 703C VCF is exactly the same as the 703A and 703B VCF's except the keyboard control 
voltage is the only internal connection. 


VOLTME CONTMUiD FlUn 

0 o o o o 

1 i 1 I I 


® 


7 


^ MOOHATm ^ 


iKpriivl 

Roland 


6 6 6 


703 SECTION 2 


703 VCF 


703A 
703B 
only 


E 
E 

CO 
CO 


Mates with 15 pin connector. 


VCF OUT A 
KEY CV INI B 
LFO-1 IN C 
ADSR-2 IN D 
ADSR-1 IN E 
(SEE NOTE)*F 
VCO-3 IN H 
VCO-2 IN J 
VCO-1 IN K 
L 
M 

+14.4 VOLTS N 
+15.00 VOLTS P 
-15 00 VOLTS R 
GROUND S 



if EXTERNAL 
i SIGNAL 
INPUTS, 
703C only 


A AAA 

Tr-ir 



I 

EXTERNAL 
CV INPUTS, 
703C only 



7nv 


NOISE IN (703A) 
RING IN (703B) 


(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


703 VOLTAGE CONTROLLED FILTER (VCF) 


Specifications: 


'0": 12dB/octave 
7": 24dB/octave 


Frequency response: 
S/N (LP mode; no modulation) 

Cutoff frequency high: 

Cutoff frequency low: 
Cutoff frequency range: 
Resonance control: 

Fall off rate above cutoff: 

Control sensitivity: 

Filter modes: 

Input impedance: 

Output impedance: 

Red LED lights when inputs total about 13v p-p or above 

Power supply requirements: +15.00V ± 0.1% @21ma 

-15.00V ± 0.1% @21ma 
+ 14.4V ± 5% @11ma (for LED's) 

Panel size: 98 mm x 280 mm 


20 Hz. - 20 l<Hz. 

more than 70dB 
more than 85dB 
5 Hz. - 30 kHz. 

0 — self oscillation 

RESOIMANCE at 
RESONANCE at 

1 octave/ 1 volt 
LP, BP, HP 
more than 50KS2 
600S2 


VCF Filter Mode Response 


(dB) 


+10 


0 


-10 


-20 


-30 
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704A VOLTAGE CONTROLLED AMPLIFIER (VCA-I) 



BLXK E 


1 


2 
3 
4 

6 
6 


704B SECTION 2 


ILXK 



2 


3 
4 
5 
6 
7 


704B VOLTAGE CONTROLLED AMPLIFIER (VCA-2) 


The 704B VCA-2 is exactly the same as the 704A VCA-1 except for the internal connections at 
the 71 1 A OUTPUT module connector. 


VOLTAGE CONTROLLED 
AMPLIFIER -2 



@ 6 


704C SECTION 2 


— 704C VOLTAGE CONTROLLED AMPLIFIER VGA 

1 

The 704C VGA is exactly the same as the 704A and 704B VGA's except thdt there are no internal 
2 bus connections. 


3 

4 

VOLTAGE CONTROUiO 



Roland 


VGA LINEAR RESPONSE 


VGA EXPONENTIAL RESPONSE 



Control voltage (V) Control voltage (V) 



704 SECTION 2 


704 VCA 



(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


704 VOLTAGE CONTROLLED AMPLIFIER (VCA) 


Specifications: 

Frequency response: 
S/N (no modulation): 
Control sensitivity: 

Input impedance: 

Output impedance: 

Power supply requirements: 


Panel size: 


DC - more than 20 kHz. 
more than 85dB 
LIN 10%/1 volt 
EXP 1GdB/1 volt 
more than 50kn 
600n 

+ 15.00V ± 0.1% @15ma 
-15.00V ± 0.1% @8ma 
+14.4V ± 5% @11ma (for LED' 
65 X 280 mm 


SECTION 2 


705A DUAL ENVELOPE GENERATOR (ADSR) 


BLOCK 



DECAY TIME 
0.2 ms- 10 sec 


J 


SUSTAIN LEVEL 


ATTACK TIME 
0.2 ms - 10 sec 



RELEASE TIME 

0.2 ms - 10 sec 



ADSR trigger 
select switch 




MANUAL GATE button 
(triggers both ADSR's) | 


GATE 
TRIG 
GAIE@ 
t 


DUAL ENVllOPE GENERATOR 
AOSR -1 


02X- 
lOO— 


o 


ATTACK TIME DECAY TIME SUSTAIN L£VEL flEUASE TlKffi 


MANUAL GATE 

GATE 10- 

TRIG 5_ 

GATE@ 2- 

! 500- 
E XT GATE 200- 
'00- 


ADSR -2 


TIME 


ATTACK hme decay tme sustah level release time 



ATTENUATOR switch: 

Changes TIME from unity 
to 1/10 for more precise 
adjustments 


705A SECTION 2 


705A ADSR 


1. GATE + TRIG 

2. GATE 

3. EXT 

TRIG 

I\ 1 SELECT 

9 ^ SWITC H 



(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


705A 


SECTION 2 


705A DUAL ENVELOPE GENERATOR 


Specifications: 

Attack time (Ti ): 2 ms -10 sec 

Decay time (T2): 2 ms -10 sec 

Sustain level : 0-1 00% (0-10 volts) 

Release time (T3 ): 2 ms— 10 sec 

Power supply requirements: +15.00V ± 0.1% @23ma 

-15.00V ± 0.1% @12ma 

Panel size: 131 x 140 mm 



SECTION 2 


706A 


706B SECTION 2 


706A LOW FREQUENCY OSCILLATOR (LFO-1) 


BLOCK BLOCK 


KEY TRIGGER switch 

ON: output of LFO 
is phase locked 
to keyboard 
gate 


I Red LED indicates LFO output 

(flashes at LFO frequency rate) 



LFO FREQUENCY 
control 


1 1 

2 

2 


13 

4 

— - — 

4 

5 

5 

6 

6 

7 

7 


706B LOW FREQUENCY OSCILLATOR (LFO-2) 

The 706B LFO-2 is exactly the same as the 706A LFO-1 except as shown below. 


PULSE WIDTH 
modulation control 


LOW FREQUENCY 
OSCIUATOR -2 


I 

® 



' IN FREQUENIV 



706A SECTION 2 


706 LFO 


SINE 

WAVE 

SHAPER 



Mates with 15 pin connector. 


LFO-1 OUT 


KEY GATE IN 


+14,4 VOLTS 
+15 00 VOLTS 
-15.00 VOLTS 
GROUND 



V OKEY 
\ TRIGGER 
bsWITCH 


TRIANGLE 

WAVE 

SHAPER 


706 A only 




/ _1^^J 


VGA 

1 


SQUARE 

WAVE 

SHAPER 


ru 


FREQ 
CV IN 


DELAY 

ENVELOPE 

GENERATOR 


706A only 


LED 

DRIVER 


(FOR LED) 


(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized clianges are made in this module. Specifications 
subject to change without notice. 


706 LOW FREQUENCY OSCILLATOR LFO 


Specifications: 

Frequency range: 
Output: 

Control input sensitivity: 
Input impedance: 
Output impedance: 
Power supply requirements: 
706A LFO-1: 


706B LFO-2: 


Panel size: 


0.01 Hz. - 30 Hz. 

10V p-p 

1 octave/ 1 volt 

more than 50kn 

600J2 

+ 15.00V ± 0.1% @34ma 
-15.00V ± 0.1% @24ma 
+14.4V + 5% @3.5ma (for LED) 

+ 15.00V ± O.r/o@26ma 
-15.00V ± 0.1% @16ma 
+ 14.4V ± 5% @3.5ma (for LED) 
65 X 140 mm 


LFO wave forms and 
phase relationships: 


DELAY output of LFO-1 (706A) 


KEY GATE 


+5 
0 

-5 

+5 

-5 
+10 

0 
+10 

0 






+ 15 


GATE 
PULSE 


LFO-2 (706B) PWM: 


PWM 
90% 


PWM 
10% 


+10 

0 

+10 


SECTION 2 


707A 


707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR 


Gain select switch 


I Audio input ^ 


Switching jack 
(cuts off input from m 
AMPLIFIER) J 


! Switching jack 
i (cuts off input 

I from ENVELOPE 
FOLLOWER) 


AMPLIFIER 
g gain control 



Output (Also internal 
connection to ENVELOPE 
FOLLOWER) 


iGreen LED indicatesj 


-Output (also internal 
connection to 

(integrator) 


INTEGRATOR OUt| 


LAG TIME 
control 


BLXK 


1 


2 



7 


707A SECTION 2 


707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR 



(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


707A SECTION 2 


707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR 


Specifications: 


AMPLIFIER 

S/N: 

Frequency response: 
Gain: 

Maximum output: 
Input impedance: 
Output impedance: 


(XIO) more than 75dB; (XI 00) more tlian 
65dB; (XI 000) more than 50dB 
20 Hz. - 20kHz 
20dB, 40dB, and 60dB 
20V p-p 

more than BOkQ. 
600^2 


ENVELOPE FOLLOWER 

AC/DC convert sensitivity: 
Input impedance: 
Output impedance: 


1 volt/1 volt p-p 
more than 50ki2 
600^2 


INTEGRATOR 

Lag time: 

Input impedance: 

Output impedance: 


50 ms — 3 sec 
more than 50kJ2 
600J2 


Power supply requirements: 


Panel size: 


+ 15.00V ±0.1%@15ma 
-15.00V± 0.1%@15ma 
+ 14.4V ± 5% @8ma (for LED) 
131 mm X 140 mm 


ENVELOPE FOLLOWER: 

Generates a DC control voltage according to the volume of an audio input signal. 


Input: 



INTEGRATOR Wave Forms 


Input: 


Output: 
0.1 


0.5 


3 sec 


SECTION 2 trldfsyii' 


BLOCK 


j"X" input seiector j^ 


NOISE GENBUTOR 


NOISE 
GEN 


WHITE NOSE OUT 


RING MODULATOR 

R.M OUT 


RING MOD 


■-dE] 
— rvHTi 


M VCO 1 I 
H VC02 
H NOISE I 


o o 


Roland 


WHITE NOISE OUT 
15V p-p 

IPINK NOISE OUT a 
I 15V p-p I 


1 RING MODULATOR OUT 
j(Also internal connection to 
VCF-2) 


.1 Green LED indicates presence 
I of output signal 


^ ^^^Y^Mnput s^^^ 


I External signal inputs | 


1 


1 


70aA, SECTION 2 


708A NOISE GENERATOR/RING MODULATOR 


Mates with 15 pin connector. 



(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized clianges are made in this module. Specifications 
subject to change without notice. 


SECTION 2 


708A NOISE GENERATOR/RING MODULATOR 


Specifications: 

NOISE GENERATOR 

Output: 

White: 15V P-P 

Pinl<: 15V P-P 

Pinl< noise slope: 3dB/octave 

Output impedance: 600J2 


RING MODULATOR 

Frequency response: 
Input rejection: 
Maximum input level: 
Input impedance: 
Output impedance: 
Power supply requirements: 

Panel size: 


20 Hz. - 20 kHz. 
60dB 

X + Y = 20V P-P 
more than 5Qk^l 
600n 

+ 1 5.00V ± 0.1% @39ma 

-15.00V ± 0.1% @15ma 

-1-1 4.4V ± 5% @5.5ma (for LED) 

65 mm x 280 mm 


RING MODULATOR 


Fj = frequency output of VCO-1 



Fi + F2 

Fi -F2 


SECTION 2 


7 09 A 


709B SECTION 2 


709A SAMPLE & HOLD 


BLXK BLOCK 


SAMPLE MODE 
select switch 


External signal 
input 


EXTERNAL CLOCK] 
input 


SAMPLE a HOLO 

S&K OUT 


j CLOCK OU 


if- CLOCK output 1 


ClOCK BATt 
2 

I I 



03 30Hr 

709A 


I S/H control voltage OUT 
' (Also internal connection to 


VCO-3) 


Clock select switch i 


^"CLOCK RATE | 



709B SAMPLE & HOLD 


The 709B SAMPLE & HOLD is exactly the same as the 709A SAMPLE & HOLD except that 
there are no internal connections. 


SAMPLE ft HOLO 

S&H OUT 


SIGNAL IN , 1 ^ 

{ \ 

I ] ClOCK OU 

© ^© 

EXT SIG I 


aOCKRATE 

1 

1 I 



03 '30l» 
Roland 7098 


709 SECTION 2 


709 S&H 



NOTE: Guarantee is void if any unautliorized clianges are made in tiiis module. Specifications 
subject to change witliout notice. 


709 SAIVIPLE AND HOLD (S&H) 


Specifications: 

iVIaximum signal input: 
External clock input sensitivity: 
S/H output: 
Clock out: 
Sample clock time: 
Sample time: 

Power supply requirements: 
Panel size: 


±10V 

+5V (square or pulse wave) 
±10V (20V p-p) 
+15V square wave 
0.3 Hz. - 30 Hz, 
0.3 ms 

+1 5.00V ± 0.1%@15ma 
-15.00V ± 0.1% @16ma 
65 mm x 140 mm 


S/H wave forms 


LFO 



PULSE 
SHAPER 
OUT 


In this example, the fre- 
quency of the clock out- 
put is a multiple of the 
LFO sawtooth. 


GATE 
OUT 
(SAMPLE) 


MUSICAL PATTERN: 


HOLD 
OUT 



71 OA 
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710A MULTIPLE JACK 


BLOCK BLOCK 


MULTIPU JACK 


Roland 71 OA 


1 

t 

2 


3 i 

3 

4 




6 

6 

7 



710B MULTIPLE JACK 


ON/OFF switch: 
ON: upper and center 
jacks tied together 


ON/OFF switch: 
ON: center and lower 
jacks tied together 



SECTION 2 


710A MULTIPLE JACKS 


Panel size: 65 x 280 mm 
Wiring diagram: 


710B MULTIPLE JACK 


Panel size: 65 x 140 mm 


Wiring diagram: 


SECTION 2 Wifgl! 


711 A OUTPUT MODULE - Reverberator Section 


VCA-1 bus input and gain [ 


VCA-2 bus input and gain! 
control I 

T — 


control 


REV OUT for external 
connections 


(REV OUT also connected 
internally to PANNING 
section) 


■' " I control 


) External signal input and gain 


rvKTi mm rwi 


REV. 


i t 1 
rsiim Hj) mist 

lllll^lllll 


ll|lllll 

P/IN3 , 

I I I I lil I I I I 



Off n 



PHASE SHIFTER 


PHASE 


MITO SPEED INTtNSITV 



01-\ 

DM" "BHi^ 




BLOCK 



2 
3 


4 
5 

6 
7 


1 A SECTION 2 


711 A OUTPUT MODULE - Panning Section 


VCA-2 bus input and gain 
control to PAN 2 


VCA-1 bus Input and gain!,, 
control to PAN 1 


Reverberation input and gain 

control to PAN 3 


External signal input jacks; 
switching type, cuts off bus 
inputs 


I PAN controls 


Test signal channel selector 
switch 

L = left 

R = right 

LR = left + right 


I Test oscillator on/off switch 
and LEVEL control 


Final output of synthesizer 
Left channel right channel 



meters | 


Output impedance = 600S2 


71 lA SECTION 2 


711 A OUTPUT MODULE - Phase Shifter Section 


VCA-1 bus input and gain 
I control 


REV. 


FHNNING 


1 i I 
rwiiTi {Bss nsnrai 

1 1 1 1 jl 1 1 1 1 

PAD 2 n 
PAN 3 , 

llllllllMl 


L Lfi R 

-CBJ- 



o 



OFF 10 


220. 1760 




VCA-2 bus input and gain 
control 


External signal input jacks; 
switching type, cuts off bus 
inputs 



Phase shift OUT 

(no internal connection) 


[ Phase g^pjjjp^ gpgg j J 
INTENSITY of effect j 


Phase shift control voltage 
input jack 


71 1 A SECTION 2 


711 A OUTPUT MODULE 


Specifications: 


REVERBERATOR 

Maximum reverb time: 
Input impedance: 
Output impedance: 


2 sec 

more tlian 50l<n 
600n 


PANNING 

Frequency response: 
S/N: 

Stereo separation: 
Input impedance: 
Output: 


20 Hz - 20 kHz. 

more than 75dB (reverb off) 

more than 54dB 

more than 50l<n 

0.775V/1l<n 


STANDARD OSCILLATOR 

Square wave: 
Sine wave: 


1 10 Hz, 220 Hz, 440 Hz, 880 Hz, 170 Hz, 
1 l<Hz. 


PHASE SHIFTER 

Phase shift: 
Center notch range: 
Sweep oscillator: 
Shift frequency: 
Maximum audio input level: 
Maximum control input level: 
input impedance 

(audio and control): 
Output impedance: 
Power supply requirements: 


Panel size: 


1440° 

100 Hz - 10 kHz. 
0.03 Hz -10 Hz. 
fixed: 1 kHz. 
10V P-P 
10V 

more than 50kS2 
600n 

+ 15.00V ± 0.1%@46ma 

-15.00V ± 0.1%@39ma 

+14.4V ± 5% @175ma (for VU meter lamps) 

197mmnx280 mm 


711 A OUTPUT MODULE 



Mates with 1 5 pin connector 


TEST 

OSCILLATOR 


LEFT OUT A 
RIGHT OUT B 
C 

VCA-1 IN D 
VCA-2 IN E 
F 
H 

J 

K 
L 

GROUND M 
+14 4 VOLTS N 
+15.00 VOLTS P 
-15.00 VOLTS R 

GROUND S 



METER 


METER 

DRIVER 


DRIVER 


(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


SECTION 2 


71 2A 


71 2A MONITOR/VOLTAGE PROCESSOR 


BLOCK 


This module also contains the DC regulator for the Main Console. 


fFixed voltage level control | 
I 0-+10V. 


IMONITOR LEVEL 


I Output for stereo 
headphones of 8S2 
I or more 


1 Dl N jack for second • 
I keyboard controller 


Select switch: 
CONSOLE: 

Second keyboard controls 
Main Console; main keyboard 
controls other blocks 

OFF: 

Second keyboard is OFF; 
Main keyboard controls 
all units. 



I DO 
^^^^^^ X'O'W 


VOCpfPRKESSOR 


10- 


HYCV 
fflJT 


(From keyboard 

plugged into 
DIN jack on 
rear of Main 
Console) 


Keyboard control 


voltage out 


GATE 

^ ^^^^^^^^^ 


out 



I +voltage out 


7 1 2 A SECTION 2 


712A MOIMITOR/VOLTAGE PROCESSOR 


VOLTAGE PROCESSOR 
Output voltage: 0 - + 1 0V 
0--10V 


MONITOR 

Output: 8J2 stereo headphones 


Mates with 15 pin connector. 


LEFT IN A 
RIGHT IN B 
KEY TRIG OUT C 
KEY GATE OUT D 
KEY CV OUT E 
KEY CV IN F 
KEY GATE IN H 
KEY TRIG IN J 
-23V IN K 
+23 V IN L 
GROUND M 
+14.4V OUT N 
+15 OOV OUT P 
-15,00V OUT R 
GROUND S 



STEREO 
-^(8) CO- 


EXT CONTROLLER 


CONSOLE 


LED AND 
LAMP SUPPLY 



(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


SECTION 2 


71 3A 


71 3A 


SECTION 2 


713A GATE DELAY 


BLXK 


Red LED 


RISE time 


GATE IN jack 


GME DBJUr 

I I 

RISE FALL 


3 — 
2 — 

. OS- 
M- 
ill— 


GATE IN DELAY OyT 

71 3A 


Green LED 


FALL time 


DELAY OUT jack 



Mates with 15 pin connector. 


A 
B 
C 
D 
E 
F 
H 
J 
K 
L 
IVI 

+14.4 VOLTS N 
+15.00 VOLTS P 
R 

GROUND S 



GATE IN 


DELAY OUT 


(FOR LED's) 


RISE FALL 


GATE 
DELAY 


LED 

DRIVER 


LED 

DRIVER 


(parts side of circuit board) 


NOTE: Guarantee is void if any unautliorized ciianges are made in this module. Specifications 
subject to change without notice. 


71 3 A SECTION 2 


713A GATE DELAY 


Specifications: 

Delay time rise (Tj ): 
Delay time fall (T2): 
Input tlireshold level: 
Output: 
Power supply requirements: 


Panel size: 


0 - 3 sec 
0 - 3 sec 
+5v 

+ 15V. (MAX) 
+ 15.00V ± 0.1% @26ma 
-15.00V ± 0.1%@0ma 
+14.4V + 5%@12ma 
65 X 140 mm 


LONG GATE 
PULSE 


OUTPUT OF 
DELAY GATE 


SHORT GATE 
PULSE 


OUTPUT OF 
DELAY GATE 


RED 


LED LIT 


GREEN LED 


LIT 


Ti = RISE TIME 
T2 = FALL TIME 


T, 


RED LED 
LIT 


GREEN 
LED LIT 


NOTE: If T2 + GATE PULSE is less than Ti , DELAY GATE output is 0. 


SECTION 2 


71 4A 


714A INTERFACE 


For correct operation, set the INPUT SENS switch and the THRESHOLD LEVEL control so VU 
nneter reads OdB or less. 


BLOCK 


1 


HOLD/FOLLOW switch 
HOLD: 

FV OUT voltage level will 
remain the same as just 
before the switch was 
changed 

FOLLOW: 

FV OUT voltage will 
follow the frequency of 
input signal when VU 
meter reads above — lOdB 


INTERFACE -1 


iTWeSHOlO LEVEL 


GAn SIG. 
GENERATOR 



r-fvu'^te^ 


For external 
control of 
HOLD/FOLLOW 
function 


FV control 
voltage OUT 


ENVELOPE out] 


GATE out 


{Red LED lights during gate pulse] 


714A SECTION 2 


714A INTERFACE 


Specifications: 



o- 

INPUT 


M * 


METER 
DRIVER 


H 



THRESHOLD 
LEVEL 


F/V 

CONVERTER 


EXT 
CONT 


HOLD/ 
FOLLOW 


Mates with 1 5 pin connector. 


ENVELOPE 
FOLLOWER 


+14.4 VOLTS N 
+15.00 VOLTS P 
-15.00 VOLTS R 
GROUND S 



GATE 
GENER- 
ATOR 


>-(FOR LED AND VU METER LAMP) 


+ 
0 


FV OUT 


EF OUT 

A 


GATE 


OUT 


+15 


LED 

DRIVER 


(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


71 4 A SECTION 2 


714A INTERFACE 


Specifications: 

Input frequency range: 80 Hz — 4 kHz 

Input level range: -60dB to OdB 

F/V input sensitivity: 1 volt/1 octave 
F/V voltage out stability (after 3 minute warm up period): 

± 20% variation in line voltage: 0.05% 

0 to 40° C temperature variation: 0,1% 

F/V out: 0 to +6 volts 


NOTE: When the VU meter reading falls below -lOdB, the F/V HOLD function is activated 
and the F/V OUT voltage stops following the input signal frequency. 


EF out: 
GATE out: 

EXT CONT input threshold: 
Signal input impedance: 
Output impedances: 
Power supply requirements: 


Panel size: 


0 to +10 volts 

+15 volts when VU meter reads above — lOdB 
+5 volts 

more than 50kS2 
600f2 

+15.00V± 0.1%@45ma 

-15.00V ± 0.1% @43ma 

+14.4V ± 5% @75ma (LED and VU lamp) 

131 mm X 280 mm 


SECTION 2 MUSLM 


71 5A MULTIMODE FILTER/AUDIO MIXER 


BLOCK 



FILTER MODE 
switches: 
HP = high pass 
BP = band pass 
LP = low pass 


MIXER input' 
level controls 


MIXER input 
jacks 


FILTER output 

jacks 


jRed LED 
[(distortion) 


OOOOOOOO ®m~ 


Green LED 
(normal signal) 


MIXER output 
jacks 


Red LED 
(distortion) 


Green LED 
(normal signal) 


7 1 5A SECTION 2 


715A MULTIMODE FILTER/ AUDIO MIXER 


At- 


IN 


^l — Av — I 


Mates with 1 5 pin connector. 


FILTER 


^ FILTER 


> FILTER 


^ FILTER 


IN 



^ (FOR LED's) 


(parts side of circuit board) 


LEVEL 




LEVEL 
— 


LEVEL 
LEVEL 


LP; BP: -^P- 
HP: 


OUT 


LED 
LOGIC 



OUT 


LED 
LOGIC 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


71 5A SECTION 2 


715A MULTIMODE FILTER/AUDIO MIXER 


FILTER specifications: 

Frequency response: 
S/N: 

Cutoff frequency range: 

Response: 
20 Hz. to cutoff frequency: 
Fall off rate above cutoff: 

Filter modes: 

Input impedance: 

Output impedance: 

Red LED lights when inputs tc 


20 Hz. - 20 kHz. 
more than 99dB 
20 Hz. - 30 kHz. 

Flat 

RESONANCE at "0": 12dB/octave 
RESONANCE at "7": 24dB/octave 
LP, BP, HP 
more than 50KJ2 

eOOJi 

al about 13v p-p or above. 


MIXER specifications: 

Frequency response: 20 Hz. — 20 kHz. 

S/N: more than 89dB 

Max input: 10V p-p (Red LED lights at about 13V, p-p) 

Amplification factor: Unity 

Input impedance: more than 50 kI2 

Output impedance: 60012 


Power supply requirements: +1 5.00V ±0.1% @50ma 

-15.00V ± 0.1%@50ma 
+14.4V ± 5% @28ma (for LED's) 

Panel size: 197 mm x 280 mm 



SECTION 2 


7 ISA 


71 6A MIXER (Audio and control voltage) 


Signal/control ! ^ 

voltage input jacks i 7 

I Input gain controls <=- 



-fi Inverted output I 


Normal (non-inverted) 
output 


BLXK 


1 



6 
7 


71 6 A SECTION 2 


716A MIXER 


Specifications: 

Frequency response: 
Maximum input: 
Amplification factor: 

S/N: 

Power supply requirements: 
Panel size: 


DC - 20 kHz. 

±10v 

Unity 

more than 70dB 
+ 15.00V± 0.1%@7ma 
-15.00V ± 0.1% @7ma 
65 mm x 140 mm 



NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


71 6 A SECTION 2 


716A MIXER 
NON-INVERT OUT 

OUTPUT 



INVERT OUT 


OUTPUT 



SECTION 2 


71 7A 


7 1 7A SECTION 2 


717A ANALOG SEQUENCER 


See SECTION 4 (SEQUENCER) for details on operating. 


PULSE 
SHAPHI 


T' 
® 
I 

SWITOMM TME 

05. 1 



1HCSHDU) liVB. 



NMSTB coirniouBi 

® ® ® 
snn C0N1MI snip an 


cmmi PULSt >i 


k sTun USE BB nst 


2 

5 


3 

5 


4 

5 


GH-A 


CH-B 



CH-C -J 






aOGK OSCIUATOR 

POa WBTH 




1-15- 

EXT CLOCK anxouT 


n 


lb. 





1 2 I ^ 2 1 ^ * 2 1 1"^—^ 2 1 2 



BLOCK 


1 



lUENGB 
6 


7 

5 



8 

s 




VJJL- / 



9 

s 



10 

s 

. . I . 


11 


12 






a 













lb./; " 







lb., 







JBrma Mmtloii Nomtnui nJftllju) nfltnlui hm^Iod mmwiL 


MANUAL 


o 


o o o o o 

GATE OUT ANALOG M GATE OUT ANALOG M SATE OUT ANALOG M GATE OUT ANAkOG N SAT 

o oo oo oo oo 


o o o 


mu nu) MMN. hIu) 

@ © 

MANUAL MANUAL 

o o 


o 


ANALUEH SATE OUT ANALffi * SATE OUT ANALOC « SATE OUT ANALOG M SATE OUT ANALOG* SATE OUT ANAIOE N SATE KIT ANALK M SATE OUT ANALOG M SATE OUT ANALOG K SATE OUT ANALOG « SATE OUT ANALOG H GATE OUT ANALOG M SATE OUT 


ma 
nv 


CHC 4V 

2V 


y — o-^ 
y — o-o 
y — o-o 

nUAUiLOUT 


CHA 

© 

na 

© 

CHC 

® 

MANUAL 

HUUAL 

MANUAL 

o 

MOK- 

0 

0 

STEPSEliCTDD 



7A SECTION 2 


717A ANALOG SEQUENCER 


71 7A ANALOG SEQUENCER block diagram 


Specifications: 

Steps: 

Parallel out: 

Series out: 
Output voltage: 
Analog input: 
Gate out: 
Clock out: 

External clock in sensitivity: 
Clock control voltage in 

sensitivity: 
Clock frequency: 

Start pulse out: 

End pulse out: 

Control pulse in sensitivity: 

Output impedances: 

PULSE SHAPER SECTION 

Input level: 

Switch on time: 

Pulse out: 

Input impedance: 

Output impedance: 


+ 


0-12 
0-36 

0-2.5V;0-5V;0-10V 

±10V/17kS2 

+15V 

+15V square wave 
more than +10V 


CLOCK CONTROL 
IN 


ANALOG 
IN 


1 


©— 1 


CLOCK 
RATE 


IV doubles clock rate 

2 steps/1 min — 20 steps/1 min 
20 steps/1 min - 200 steps/1 min 
+15V, 0.5 ms 

+15V continuous when sequencer is not running. 

+7V 
600n 


0-+10V 
0 - 3 sec 
+15 
lOOkn 
600S2 


i- 


CLOCK 
OSCILLATOR 


MASTER 
CONTROLLER 


CLOCK 
OUT 


■< II 


POWER SUPPLY REQUIREMENTS: 

+23 V± 10%@150ma 
-23V + 10%@70ma 
(The SEQUENCER contains its own voltage regulator) 


STOP- 


GATE 
OUT 


^ 2 


1 
1- 


1- 


12 


1 


1- 


PARALLEL OUT 
11 CH A 


I- 


1- 


GATE OUT 
1 


START o.wr^ 
-SEQUENCER RUNNING- 


+15- 


END PULSE OUT 


START PULSE OUT 



+15 


I"* 5 ms 


END OF 
LAST STEP 


SERIES 
CONTROLLER 



SERIES 
OUT 


12 

CLOCK OUT 
(PW = 50%) 


rt_r^i_riirL._. 

PULSE WIDTH CONTROL 


...n 


SECTION 2 


71 8A 


71 8A POWER SWITCH 


The Main Console regulator is located on the 71 2A module circuit board. 


Roland 

SVnTH^EH 


SYSTEM-700 


□ 


Roland 7t8A 


Pilot lamp (red LED) 


Main POWER switch 
(In low voltage circuits) 


BLOCK 



7 1 8A SECTION 2 


71 8A POWER SWITCH 


CURRENT REQUIREMENTS- 

+23V 

—23V 

MAIN CONSOLE 

500ma 

380ma 

KEYBOARD CONTROLLER 

70 

70 

SEQUENCER 

174 

95 

BLOCK 4 

300 

300 

BLOCK 5 

160 

70 

BLOCK 6 

215 

110 

BLOCK? 

70 

55 

TOTAL 

1489 

1080 


Mates with 15 pin connector. 



(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


SECTION 2 


720B 


720B 2 CHANNEL PHASE SHIFTER 


I Channel 1 OUTPUT | Channel 2 INPUT 


Channel 1 INPUT 


RESONANCE 
control 


SHIFT FREQUENCY 
control 


MODULATION 
INTENSITY 
control 


INVERT switch: 
ON = invert 
OFF = normal 


SHIFT FREQUENCY 
control voltage input 
(CH-1 only) 


Red LED shows beat 
of sweep oscillator 


Sweep oscillator 
frequency control 



a J Channel 2 OUTPUT 


BYPASS: 
ON = phase shift 
OFF = bypass 


SHIFT FREQUENCY 
control voltage input 
(CH-2 only) 


SHIFT FREQUENCY 

control voltage input 
(Both channels) 


BLOCK 
1 



720B SECTION 2 


720B 2 CHANNEL PHASE SHIFTER 


Specifications: 


Phase shift: 
Center notch range: 
Sweep oscillator: 
Shift frequency range: 
Maximum input level: 
Audio and control input 

impedance: 
Output impedance: 
Frequency range: 
Maximum control input level: 
S/N: 

Power supply requirements: 


Panel Size: 


1440° 

100 Hz - 10 kHz. 
0.03 Hz. - 10 Hz. 
300 Hz - 6 kHz. 
10V P-P 

more than 50kn 
60012 

20 Hz. - 20 kHz. 
10V 

more than 50dB 

+15.00V±0.1%@23ma 

-15.00V + 0.1%@31ma 

+ 14.4V + 5% @6ma (for LED's) 

131 mm X 280 mm 


Mates with 1 5 pin connector. 



OUT 


+14 4 VOLTS N 
+15.00 VOLTS P 
-15.00 VOLTS R 
GROUND S 


OUT 


(parts side of circuit board) 


MODULATION 
OSCILLATOR 



LED 

— ^ 

DRIVER 



NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


SECTION 2 


721 A 


721A 2 CHANNEL AUDIO DELAY 


BLOCK 


lannel 1 OUTPUfl | Channel 2 INPUT! 

— If^ 


Red LED shows beat ofl 1 Sweep oscillator 
sweep oscillator I I frequency control 



Channel 2 OUTPUT 


BYPASS switches: 
ON = delay 
OFF = bypass 


DELAY TIME 
control voltage input 
(CH-2 only) 


DELAY TIME 

control voltage input 
(Both channels) 


721 A SECTION 2 


721A 2 CHANNEL AUDIO DELAY 


Specifications: 

Delay time: 
Sweep Oscillator: 
Maximum input level: 
Audio and control input 

impedance: 
Output impedance: 
Frequency range: 
Maximum control input level: 
S/N: 

Power supply requirements: 


Panel size: 


0.5 ms — 5 ms 
0.03 Hz. - 10 Hz. 
10V P-P 

more than 50kn 

600n 

20 Hz. - 20 kHz. 
10V 

more than 45dB 
+15.00V± 0.1%@31ma 
-15.00V ± 0.1% @30ma 
+14.4V + 5% @6ma (for LED's) 
131 mm X 280 mm 



NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


SECTION 2 


723A 


723A ANALOG SWITCH 


BLOCK 


Signal or control voltage 
INPUTS 


Green LED on indicates 
switch Is closed 


Input jacks for switch 
control voltage 
+5v or more = ON 
less than +5v = OFF 



OUTPUT jackj 

wmmmmmmmmmmmm\vmmmmmm 


I Manual switch | 
In = ON 
1 Out = OFF 


723A SECTION 2 


723A ANALOG SWITCH 


Specifications: 


Analog input impedance: 
Control output impedance: 
Control input threshold: 

Input: 

Frequency response: 
S/N: 

Power supply requirements: 


Panel size: 


more than 50kS2 
600J2 

+5v 
+ 10V 

DC - 20 kHz. 

more than 75dB 

+ 15.00V + 0.1%@12ma 

-15.00V ± 0.1% @23ma 

+14.4V ± 5% @60ma (for LED's) 

65 mm x 280 mm 


CV or SIGNAL 
IN ^ 



GATE 


IN 


Mates with 15 pin connector. 


CONTROL 

l> 


MANUAL 


GATE 


CONTROL 



MANUAL 


GATE 


MANUAL 


r— IVIAIMU^ 



OUT 


CONTROL 


GATE — I 


MANUAL 


CONTROL 


(parts side of circuit board) 


NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications 
subject to change without notice. 


APPLICATIONS 


SECTION 

3 


SECTION 3 


701-1 


701A KEYBOARD CONTROLLER 


The 701 A KEYBOARD CONTROLLER has five outputs: 


1. KEYBOARD CONTROL VOLTAGE 1 (CVl) 

CV1 is the total voltage drop between the bottom of the keyboard (0 volts) and the lowest key 
depressed. 


2. KEYBOARD CONTROL VOLTAGE 2 {CV2) 

CV2 is the theoretical voltage drop between the bottom of the keyboard and the highest key 
depressed. Fig. 701-1 shows a simplified diagram of how CV2 is produced. 


Fig. 701-1 Simplified diagram of KEYBOARD CONTROL VOLTAGE generation. 


TOP OF KEYBOARD 


(In the actual circuit, current flow 
does not change no matter how 
many resistors are shorted as a 
result of key action.) 


(CVt-CVi) 


KEY 
SWITCHES 


CVj 


0 VOLTS 

V 


CVl 


BOTTOM OF KEYBOARD 



KEY SWITCH 


SUMMING 
CIRCUITS 


CV2 
CVl 


CVj =CVmax -(CVt - CVl) 
= 5-(CVt - CVl) 

CVmax = 5V 
CVt = total voltage drop 
across keyboard 


0 VOLTS 


If CVt = 5 (pressing only one key) 
Then CV^ =5-(5-CV,) 
CV2 = CVl 


1 -2 SECTION 3 


The current flow through the resistor train is constant so that CV1 remains stable no matter how 
many resistors are shorted out by pressing upper keys. Releasing all but one key produces unison. 
For this reason, the following: 

r J r 

would become: 

Care should be taken to strike keys simultaneously unless the following effect is deliberately 
intended: 

A certain amount of independence can be achieved by careful consideration and setting of the 
ADSR trigger select switches. 

Fig. 701-2 shows the arrangement for using the two voice feature. 


(See also p. 712-2, "Using two keyboard controllers; four voices") 


SECTIONS 701-3 


Fig. 701-2 Using the two voice feature 


lower voice 
VCol VCO VCF) 



CVi 


upper voice 
(to VCF) 


Use "GATE +TRIG" or 
"GATE" as desired for 
more independent control. 

ADSR-1 


O- 


CV2 'I to rear of 

MAIN CONSOLE 


ADSR-2 



WW 


1 -4 SECTION 3 


3. GATE PULSE 

The GATE OUT is +15 volts when any key is depressed. Playing a passage legatissimo (pressing 
the next key before releasing the previous one) produces one gate pulse for the entire passage. 


4. TRIGGER PULSE 

A +15 volt, 2 millisecond trigger pulse is produced each time a key is depressed. When two or 
more keys are depressed, a trigger pulse will be produced each time the lowest key in the group is 
depressed or released. 


SECTION 3 701 


5. BEND CV OUT 

The BEND CV OUT jack on the rear panel is connected directly to the BENDER lever on the 
KEYBOARD CONTROLLER panel and is not related to the PITCH BEND RANGE switch. The 
output is 0 to ±5 volts, depending on the direction of throw of the BENDER lever. Fig. 701-3 
shows how this VOLTAGE output can be doubled so as to be more useful in controlling 
synthesizer functions. 


Fig. 701-3 Doubling BEND CV OUT 




KEYBOARD CQNTBOUER 


toLa 


w 


Also see fig. 713-2 which shows how to use the GATE DELAY as a pulse shaper to form clean 
gate or switching pulses from the BEND CV OUT. 


1 -6 SECTION 3 


inverted keyboard control 

Fig. 701-4 shows how to obtain an inverted control of the synthesizer by the keyboard. Playing 
up the keyboard produces pitches going down. The 712A VOLTAGE PROCESSOR is used to 
bias the VCO so that it produces its full range of frequencies. 


Fig. 701-4 Inverted keyboard control 


Setting not 
critical 


ooooi O 


VCO 

VOLTASE CaNTIIOLUO 
OSCILLArOR 

©A, - 

0\ 




Qm 







©ic 

1 

3 


to 

VCF 



KEYBOARD COHTMUB 



SECTION 3 701 -7 


This arrangement also allows the keyboard to be played naturally from behind. 


CD E F G A B 


m 

fit 

C# D# F# G# A# 


i 



1 -8 SECTION 3 


"Automatic" duets (Fig. 701-5) 


Set the synthesizer and tune VCO-1 in the normal way. Strike the key on the keyboard which is 
an augnnented fifth above the key in which the melody is to be played (for example: key of F 
major; strike C#) and tune VCO-2 to unison with VCO-1. The octave used when playing will 
depend on the effect desired. Any melody played on the keyboard now will produce a counter 
melody with suggestions of harmony. (This doesn't work for minor keys). 

Fig. 701-5 "Automatic" duets 


Setting not 
critical 



to VCF 



VCO-1 


y 

0«1"0 


VCO-2 


oooo* O 


SECTION 3 


702-1 


702 VOLTAGE CONTROLLED OSCILLATOR 


VCO SYNC 

The VCO SYNC input jacks allow the 702B, 702C, and 702E VCO's to be phase locked to 
any other VCO (or external pulse; see p.702-10) and require a positive going vertical edge of over 
+5 volts. Phase locking makes additive synthesis possible by completely eliminating the beat 
frequency between VCO's. Fig. 702-1 shows how to phase lock VCO's to a master VCO (VCO-1 
in the drawing). 


Fig. 702-1 VCO sync 
(Wave forms shown in fig. 702-4.) 


VOLTAGE CONTROLLED 
OSCILLATOR 

Q'v - 



to Other VCO's 


Fig. 702-2 shows the phase relations of the outputs. 


702-2 SECTION 3 


Fig. 702-2 VCO SYNC phase relationships 

Dotted lines show sync points. 

PULSE WIDTH: 

50% 10% 


VCO-1 : 



VCO-2 PULSE WIDTH CONTROL 

♦ 

Note that VCO-2 

wave forms are 
180° out of phase 


SECTION 3 702 


With the VCO-1 PULSE WIDTH control at minimum or maximum, the signals are close enough 
to being in phase for most purposes; however, fig. 702-3 shows how to obtain outputs exactly in 
phase when needed. 


Fig. 702-3 Obtaining in phase output with Sync 



(input is AC coupled) 


702-4 SECTION 3 


STRONG SYNC 


Fig. 702-4 shows sawtooth wave forms using STRONG SYNC. 


Fig. 702-4 VCO sync wave fornns for the sawtooth wave (STRONG SYNC). 


VCO-1 sync output 


@. Output of VCO-1 



©. Output of VCO-2 
when tuned lower 
than unison with 
VCO-1 

©. Output of VCO-2 
when tuned to unison 
with VCO-1 



@. Output of VCO-2 

when tuned to slightly 
above VCO-1 



©. Output of VCO-2 
when tuned to one 
octave above VCO-1 

®. Output of VCO-2 

when tuned to slightly 
more than one octave 
above VCO-1 

d). Output of VCO-2 
when tuned about 9 
octaves above VCO-1 

©. Wave form 
(D+® 



(For simplicity, all wave forms are shown in phase) 


SECTION 3 702-5 


With STRONG SYNC, VCO-2 can be tuned to any frequency which is a multiple of the VCO-1 
frequency; in other words, pitches which fall within the natural harmonic series* of the VCO-1 
pitch. When VCO-2 is tuned to any other frequency, the result is a distorted wave (as shown in 
fig. 702-4 (g), 0, and (R)) which can be very useful as a source of rich tone color. Fig. 702-5 
shows one way of making use of this tone color. 


Fig. 702-5 Tone color production with VCO Sync. 



•Shown in the APPENDIX 


702-6 SECTION 3 


Note that with the VCO-1 PULSE WIDTH at "50%" and the two VCO's tuned to unison, if 
the two sawtooth waves are added together, the result is a sawtooth wave one octave above the 
tuned frequency. 


Fig. 702-6 Addition of unison sawtooth waves in SYNC mode 


(a). VCO-1 OUT 



©. VCO-2 OUT 

(STRONG SYNC; PULSE 
WIDTH 50%) 



©. VCO-1 
+ 

VCO-2 


Note that doubling 
the amplitude and 
inverting wave @, 
then adding wave ©, 
the result is a 
square wave. 


SECTION 3 702 


WEAK SYNC 


With weak sync, VCO-2 can be tuned to many intervals not obtainable with STRONG SYNC. 
Two examples are shown below. 


VCO-2 VCO-2 



VCO-1 VCO-1 


Between the intervals which are tunable with WEAK SYNC, VCO-2 will not track and a beat 
frequency appears. 


702-8 SECTION 3 


With WEAK SYNC, VCO-2 can also be tuned to intervals below VCO-1 which are fractions of the 
VCO-1 frequency. Between these intervals, VCO-2 will track, but the output will be distorted as 
shown in fig. 702-7. Again, this distortion can be a source of tone color. 


Fig. 702-7 VCO sync wave forms for the sawtooth wave (WEAK SYNC). 


(a). Output of VCO-1 



(B). Output of VCO-2 
when tuned lower 
than unison with 
VCO-1 



©. Output of VCO-2 
when tuned one 
octave below VCO-1 



®. Output of VCO-2 
when tuned more 
than one octave 
below VCO-1 


(For simplicity, all wave forms are shown in phase) 
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Using VCO SYNC 


If it is desireable to avoid the tone coloring caused by slightly mistuned VCO's, tune the VCO's 
before inserting the SYNC patch cord. Note that when using weal< sync, it will probably be 
necessary to turn the VCO-2 FINE TUNING knob slightly counterclockwise for the VCO-2 
frequency to lock exactly onto the VCO-1 frequency. 
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Fig. 702-8 Phase locking VCO wave form to keyboard GATE or TRIGGER 
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Foot controled vibrato 
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"OUTPUT" 
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Obtaining the lowest frequencies in the VCO range 
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Foot control of VCF cutoff point 


VCF 


6 6 


Use +OUT with VCF 
cutoff point near 
minimum 


"OUTPUT" 
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"INSTRUMENT" 
JACK 


Foot Volume FV-2 



Use -OUT with VCF 
cutoff point near 
maximum 


Use this arrangement with VCF cutoff 
point near center: 
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Using the 704 VCA as a normally open gate 


VGA 



Positive 
pulse 
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SECTION 3 nmteXsHiB 


706 LOW FREQUENCY OSCILLATOR 


The 706 series LFO's are designed as quick and easy sources of low frequency wave forms. When 
more sophisticated functions are desired (such as simultaneous use of different wave forms, etc.), 
use a VCO in the LO range. 
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Producing pulse patterns without a sequencer 
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707-1 


Using the 707A module to improve S/N of external sound source 



Use AMPLIFIER for 
low level inputs 



The INTEGRATOR may be needed 
with certain types of envelopes 
(or it can be used to purposely 
alter the envelope). 
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Using the 708A RING MODULATOR to create bowed tremolo string sounds 
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71 1-1 


711 A OUTPUT MODULE 


Standard test oscillator 

The test oscillator is calibrated in octaves to serve as a convenient tuning device for the VCO's. 
The 110Hz, 220Hz, 440Hz, 880Hz, and 1760Hz outputs are obtained from one master oscillator 
and a frequency divider circuit to insure that the octave intervals remain perfect and beat free. 

The IkHz sine wave output is generated by a second oscillator and can be used for establishing 
and recording OdB reference points. 
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712A MONITOR/VOLTAGE PROCESSOR 


Using two KEYBOARD CONTROLLERS 



TO OTHER BLOCKS 


REAR 


MAIN CONSOLE 
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MODULE 
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MAIN KEYBOARD 
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Using two keyboard controllers; four voices 
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VCO's in BLOCK 4 


VCO's in 

iVlAIN CONSOLE 


VCO VCO 


O 

6 


ooc o 


KEYBOARD C0NT«1U£I 

rum PWT«e«TO ii* 


irr 
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Main keyboard 


SECTIONS 712-3 


NOTE: 


The KEY CV OUT and GATE OUT jacks may also be used for feeding control voltages and gate 
pulses into the system from an external source (such as a computer) if the keyboard is discon- 
nected from the DIN jack on the rear of the Main Console. 






d 

6 


- 

6 


o 6 


-EXTERNAL CV IN 
-EXTERNAL GATE IN 


if a second keyboard is used as shown above, the CONSOLE/OFF switch positions are: 


CONSOLE: Second keyboard controls Main Console; external source controls other 
blocks. 

OFF: Second keyboard is OFF; external source controls ail units. 


712-4 SECTIONS 


SECTION 3 


71 3-1 


Using the 71 3A DELAY GATE 

This patch produces the sound of a cracking whip. 



GATE DELAY 
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Fig. 713-2 Using the 713A GATE DELAY as a pulse sliaper for PITCH BEND CV OUT 
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Use "+" portion only 

(Or use "-" with the 716A MIXER INV OUT) 
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714-1 


714A INTERFACE 

The 714A INTERFACE consists of three major sections: 

1. The FREQUENCY TO VOLTAGE (F/V) converter 

With the HOLD/FOLLOW switch in FOLLOW, the F/V converter will convert the frequency of 
the input signal into a control voltage of 1 volt per octave. If the input signal falls below -lOdB 
(as shown on the VU meter), the internal S/H (sample and hold) circuit is activated and holds the 
control voltage output level at the same point until the input again rises above -lOdB. 

Changing the HOLD/FOLLOW switch to HOLD will cut off the input to the F/V converter 
section and hold the control voltage output at its previous level. 

The EXT CONT (external control) jack allows an external voltage to control the HOLD/FOLLOW 
function (see APPENDIX, p. 1). With the HOLD/FOLLOW switch in FOLLOW, a voltage of over 
+5 volts will cause the circuit to HOLD. 

2. The ENVELOPE FOLLOWER 

The ENVELOPE FOLLOWER extracts the envelope from the input signal and can be connected 
directly to VCA modulation inputs to shape the synthesizer output sound, or it can be routed 
through the INTEGRATOR (707A) to alter the envelope. The HOLD/FOLLOW switch has no 
effect on the ENVELOPE FOLLOWER. 

3. The GATE SIGNAL GENERATOR 

The output of the GATE SIGNAL GENERATOR is +15 volts whenever the VU meter level is 
above -lOdB. (This output is fed to the HOLD/FOLLOW circuit to activate the FOLLOW func- 
tion of the F/V converter). 

Operation of the 714A INTERFACE 

The INPUT SENS switch and THRESHOLD LEVEL control should be set so as to produce "0" 
or less on the VU meter. Keep in mind that the F/V HOLD/FOLLOW function is activated when 
the VU meter goes above — lOdB. 

Uses of the 71 4A INTERFACE 

The F/V converter is excellent for using external sound sources for controlling the synthesizer. 
Good sound sources would be such things as singing or other monophonic sources such as solo 
brass or woodwind instruments. 

CAUTION: 

When using a polyphonic instrument to control the synthesizer, it is necessary to completely 
dampen the old pitch before sounding the new one. 

With instruments such as guitars and pianos, dampening the sound is relatively easy. With an 
instrument such as a string synthesizer which may contain a certain amount of uncontrollable 
sustain element in the output sound, control of the synthesizer may prove difficult as this sustain 
element will confuse the FOLLOW circuit. The result will be a sound like a VCO modulated by 
noise. 
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Using the 714A INTERFACE 
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Using the 71 5A MULTIMODE FILTER to create a singing voice 



MIX 
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71 6-1 


Using the 71 6A MIXER to create glide 
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Triggered 
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716-2 SECTIONS 
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71 7-1 


Applications of the 717A SEQUENCER are shown in SECTION 4. 
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720-1 


720A 2CH PHASE SHIFTER 

(The 721A AUDIO DELAY is used in the same way) 

Connecting this way reduces S/N. 
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ADSR control of PHASE SHIFTER sweep oscillator 



This arrangement is good for creating certain sounds such as 
the Japanese shakuhachi. 


SECTION 3 


721-1 


721A2CH AUDIO DELAY 


(See 720A 2CH PHASE SHIFTER) 
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723-1 


723A ANALOG SWITCH 
One touch transfer control 


AN SW 



MIX 
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Foot control of transfer function 



Foot switch 
(See APPENDIX) 
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Using the 723A ANALOG SWITCH to control the major/minor quality of triads 
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Controlling major/minor quality of triads 
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SECTION 4 


717A ANALOG SEQUENCER 


71 7A ANALOG SEQUENCER block diagram 


Specifications: 
Steps: 

Parallel out: 

Series out: 
Output voltage: 
Analog input: 
Gate out: 
Clock out: 

External clock in sensitivity: 
Clock control voltage in 

sensitivity: 
Clock frequency: 

Start pulse out: 

End pulse out: 

Control pulse in sensitivity: 

Output impedances: 


PULSE SHAPE R SECTION 

Input level: 
Switch on time: 
Pulse out: 
Input impedance: 
Output impedance: 


+ 


+ 


+ 


0-12 
0-36 

0-2.5V;0-5V;0-10V 

±10V/17kJ2 

+15V 

+15V square wave 
more than +10V 


CLOCK CONTROL 
IN 


ANALOG 
IN 


CLOCK 
RATE 


IV doubles clock rate 
2 steps/1 min — 20 steps/1 min 
20 steps/1 min - 200 steps/1 min 

+15V 0.5 ms 

+ 15V continuous when sequencer is not running 

+7V 

600n 


CLOCK 
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SW 
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POWER SUPPLY REQUIREMENTS 

+23V ± 10%@150ma 

-23V ± 10% @70ma 
(The SEQUENCER contains its 
own voltage regulator) 
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1. VOLTAGE REGISTER section 
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1. VOLTAGE REGISTER SECTION 


The VOLTAGE REGISTERS determine the voltage outputs for each step in the sequence. 

The STEP TIME controls determine the relative time between each step in the sequence. 

The DIVIDE control is conveniently divided into fractions of 1 for ease in programming note time 
values in musical sequences. 

The FINE control allows for setting infinite increments between the DIVIDE control settings for 
programming dotted notes, accelerando, rubato, etc. 

The FINE controls are calibrated to increase the Step time from 1 to 2 times the DIVIDE control 
setting. 

When a NORMAL/HOLD switch is in HOLD, there is no gate pulse output at the CLOCK OUT 
jack for that step. The voltage output of the previous VOLTAGE REGISTER is held over. This 
allows for the programming of parallel melodies which are different rhythmically, or for the 
programming of rests. 

The red LED shows which Step is in effect at the output. Pushing a MANUAL button immedi- 
ately establishes that step at the output whether the sequencer is running or not. 

Gate pulses appear at the GATE OUT jacks even with the NORMAL/HOLD switch in HOLD. 
When the sequencer is not running, +15 volts appears at the GATE OUT jack whose LED is lit. 

The ANALOG IN jacks allow the sequencer to be used as an electronic switching device. The 
jacks will take both audio signals and control voltages. When using ANALOG IN, the VOLTAGE 
REGISTERS act as output level controls. 
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2. MASTER CONTROLLER 
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2. MASTER CONTROLLER 

The MASTER CONTROLLER controls the sequencer run functions. 

The sequence will always start with Step 1 (Channel A when in SERIES mode) when START is 
pushed. 

Pushing CONTINUE starts the sequence at the Step after the Step in effect at the time the button 

is pushed. 

The green LED above CONTINUE lights when the sequencer is running. 
STOP stops the sequence immediately. 

The red LED above STOP lights when the sequencer is not running. 

After END is pushed, the sequencer will stop running the next time the End Step (see p. 4-3) 
shows up in the sequence. 

The red LED above END lights when END is pushed and remains lit until the sequencer stops 
running to show that the END function has been activated. 


SECTION 4 2 


The CONTROL PULSE IN jacks allow the sequencer run functions to be controlled externally. 

The START PULSE OUT jack allows simultaneous triggering of a second sequencer in parallel 
or can be used to trigger some other synthesizer function when the sequence run is started. 

The output of the END PULSE OUT jack is +15 volts whenever the sequencer is not running. 
This +15 volts can be used for triggering a second sequencer in series, as well as other functions. 


STEP SELECTOR at "7" 
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END 
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The END PULSE OUT can be recorded on tape and then by means of the PULSE SHAPER 
(see p.6-3) can be used for triggering the sequencer START function. In this way, any number of 
different sequences may be recorded on tape one after another without break in rhythm. 


+15 

END PULSE 
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RECORDED 
PULSE 
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Recording successive sequences on tape. 



j^pg After recording, mix 

down to another track 

I— — or mix in final editing 


PULSE AS RECORDED 
ON TAPE: 
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The SEQUENCER as a special envelope generator 
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Two SEQUENCERS in parallel 
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SEQUENCERS in parallel 


VCO pitch control 



ADSR 
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Use MANUAL and REPEAT 
modes only when special 
effects are desired. 
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3. PARALLEL OUT section 


I VOLTAGE REGISTER RANGE switches | 
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3. PARALLEL OUT 


The PARALLEL OUT section allows for the setting of three parallel control voltages for each 
step in the sequence to allow for such things as the simultaneous control of VCO (pitch), VCF 
(tone color), and VGA (loudness); or for the programming of three parallel voice lines. 


The RANGE switches determine the range covered by the VOLTAGE REGISTERS. 
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Parallel control 
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DIGITAL RHYTHM CONTROL 


to VCA-1 



shown below 


With the VOLTAGE REGISTERS set as follows: 
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4. SERIES OUT section 
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MANUAL Channel 
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4. SERIES OUT section 


The SERIES OUT section allows for using the three channels of the sequencer in series for 
extended sequences of up to 36 steps. 
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Pushing one of the MANUAL buttons immediately establishes that channel at the SERIES OUT 
whether the sequencer is running or not. The red LED's show which channel is in effect at the 
SERIES OUT. 


The STEP SELECTOR decides which step will be designated the END STEP. The following will 
help to clarify the function of the END STEP. 


The MODE switches 


"1" indicates that only the last channel in the sequence will contain the END STEP, the other 
channels will run all the way to Step 12. 
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Sequence : 

SERIES OUT = CH A: 1, 2,3,4, 5, 6, 7, 8,9, 10, 11, 
12; CH B: 1,2,3, 4, 5,6, 7, 8,9, 10, 
11, 12;CHC: 1,2, 3, 4, 5, 6, 7; (STOP) 
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"2" indicates that all channels will contain the END STEP. 
PATTERN 2: 



In STOP, the sequence will run only once, stopping on the final END STEP. 


In REPEAT, the sequence will repeat itself until the STOP or END button is pushed. 
"A" indicates that Channel A will contain the final END STEP. 


"A-B" indicates that Channel B will contain the final END STEP, and that the sequence will 
consist of Channels A and B in series. 


"A-B-C" indicates that Channel C will contain the final END STEP, and the channel sequence will 
be A, B, C. 
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In MANUAL mode, the above functions are altered slightly. The "one time" action of the MODE 
switch STOP is inoperative. With the MODE STOP/REPEAT switch in either of the "1 " positions, 
the sequence will run to Step 12 and repeat. In either of the "2" positions, the sequencer will run 
to the END STEP, then repeat. In all cases, pushing the END button will stop the sequence on 
the next END STEP. 

The MANUAL position allows for more freedom in manually changing channels. Pushing one of 
the channel MANUAL buttons will establish that channel at the SERIES OUT until another 
MANUAL button is pressed. 


Pushing START, the sequence will begin with Channel A, as in other modes. To start with 
another channel, push the CH B or CH C-MANUAL button, push the Step 12 MANUAL button, 
and use the CONTINUE button to start the sequence. 
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5. CLOCK OSCILLATOR 
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5. CLOCK OSCILLATOR 


The CLOCK OSCILLATOR determines the overall speed (tempo) of the sequence. 

The PULSE WIDTH control varies the width of the CLOCK OUTPUT pulses which are usually 
used for triggering an ADSR. 

The CLOCK RATE determines the overall speed of the sequence and is calibrated in steps per 
minute (with DIVIDE and FINE at "1" and RANGE at "XI"). The RANGE switch multiplies 
the CLOCK rate by 1 or 10. 


The CONTROL VOLTAGE IN jack allows an external control voltage to control the CLOCK rate. 
(Sequencer CLOCK controls still affect CLOCK rate.) 

The EXT CLOCK jack allows the use of outside pulses to act as the sequencer clock. The internal 
CLOCK is cut off when using this jack. The PULSE SHAPER section (starting on p. 6-1) shows 
how to use clock pulses recorded on tape for driving the sequencer. 


SECTION 4 


6-1 


6. PULSE SHAPER 


PULSE SHAPER OUT jacks 
{600S2) 


TIME ON indicator LED 


SWITCH-ON TIME control 
(0-3 sec) 


1 


THRESHOLD LEVEL control 


PULSE IN jack 
(100k£2) 
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6. PULSE SHAPER 


The PULSE SHAPER amplifies and shapes input pulses to a form useable for triggering synthe- 
sizer functions. 

Block diagram: 


Any wave form input okay. + 



Using the PULSE SHAPER 


Set the THRESHOLD LEVEL at "0" and the SWITCH-ON TIME to about "0.5" second. With 
the pulse source connected to the PULSE IN jack, raise the THRESHOLD LEVEL to just above 
the point where the LED lights for the incoming pulses. (Using a higher THRESHOLD LEVEL 
may cause noise in the pulse source to trigger the PULSE SHAPER). Set the SWITCH -ON TIME 
to the desired pulse length. 


See also p.2-4. 
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Triggering the SEQUENCER from tape 


Recording the pulses: 


o^ooo O 


KEYBOARD CONntOLUH 




(A melody line 
can be recorded 
on another track 
at the same time.) 


OO 


Tape deck 
in RECORD 
mode 


Triggering the SEQUENCER: 
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CALIBRATION 


SECTION 

5 


SECTION 5 


1 


WARNING: 


The contents of this section are designed for qualified electronic technicians or repairmen. 
QQ ^gl ATTEMPT ADJUSTMENT WITHOUT THE PROPER ELECTRONIC TEST 
EQUIPMENT. Some of the internal adjustments are very critical and even a slight change 
in setting can make the related module useless as a synthesizer element. Guarantee is void 
if any unauthorized changes are made in this synthesizer or if repairs are made by other 
than qualified technicians. 


See the SYSTEM 700 SYNTHESIZER SERVICE SUPPLEMENT for circuit diagrams and 
descriptions. 


SECTION 5 


NOTE: 


There are no calibration adjustments for the following modules: 


705A 

DUAL ENVELOPE GENERATOR 

709 

SAMPLE & HOLD 

710 

MULTIPLE JACK 

71 3A 

GATE DELAY 

71 5A 

MULTIMODE FILTER/AUDIO MIXER 

71 6A 

MIXER 

71 8A 

POWER SWITCH 

723A 

ANALOG SWITCH 


CAUTION: 


Removing the 718A POWER SWITCH module and/or the 710A MULTIPLE JACK module 
next to it exposes the high voltage primary connections to the power transformer. If the 
2 AMP fuse on the terminal strip needs replacing, remove the power cord from the wall 
socket. 


SECTION 5 


PRELIMINARIES 

The following equipment is needed for calibration: 

Digital Voltmeter (DVM) 

Oscilloscope (OSC) 

Frequency Counter (FREQ) 

Audio Generator (GEN) 

Decibel meter (DB) 

(Tuning Meter) (TUNE) 
(Audio Amplifier and Speaker) 

In addition, an extention card will be needed to supply power to the modules during 
adjustment. 

Since most measurements are made from the front panel jacks, some kind of a conversion 
plug for the test equipment may prove useful. 

Although not necessary, an audio amplifier and speaker can be very convenient when 
making adjustments. 

All ground connections can be made to the chassis of the module being tested or to Pin S 
on the extention card. 

Be sure all front panel controls are set as shown in the drawings (where applicable) before 
making adjustments. 

Pressing a key on the keyboard establishes the control voltage for that key at the keyboard 
output. This voltage will remain after the release of the key, but due to leakage, the voltage 
will slowly drift downwards. For this reason, all measurements and adjustments related to 
the keys should be done while holding the related key down. A small lead weight may 
prove useful. 

Allow at least ten minutes as a warm up period for the power supply voltages to stabalize. 
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Adjustments should be made in the following order: 

Voltage Regulators 

Keyboard Controller 
Voltage Controlled Oscillators 

After that, any convenient order can be used. 


REMOVING THE MODULES 


The front panel of each module is mounted to the aluminum chassis by means of screws in 
each corner of the panel. The remaining screws along the top and bottoms edges are the 
screws securing the modules in the block frames. Remove these securing screws and grasp 
the module on its right edge using a patch cord and/or the rotating knobs as handles. 
Do not use the knobs of the slider controls as pulling handles. 



As you pull the module out, work it up and down until it breaks loose from the connector 
in the frame. 

When replacing modules, you may have to jiggle them from side to side to get the printed 
circuit card to line up properly with the connector in the frame. Do not use force. 
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THE VOLTAGE REGULATORS 


The Voltage Regulators for the Main Console and the Keyboard Controller are located in 
the Main Console on the 712A MONITOR/VOLTAGE PROCESSOR module circuit board. 

The 71 7A SEQUENCER Voltage Regulator can be adjusted if and when the Sequencer is 
calibrated. 

The Regulators for the remaining blocks are a part of the frame and harness wiring assemblies 
and can be reached by removing the modules shown below. 
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71 2A MONITORA/OLTAGE PROCESSOR 


Fig. 1 Main Console voltage regulators 


-15V. ADJUST 


EXTENTiON 
CARD 

CONNECTOR 
(SEE fig. 2) 




+15V. ADJUST 


With digital voltmeter: 

Set "+15V ADJUST" for +15.00v, ± lOmv at Pin P 
Set "-15V ADJUST" for -15.00v, ± lOmv at Pin R 
Pin S is ground (or use HEAT SINK) 


NOTE: Regulator settings are very critical for proper VCO operation. 
Take voltage measurements directly from one of the VCO con- 
nectors to minimize voltage drop in the harness wiring. After 
replacing the 712A Regulator in the block frame, check that 
the voltages at the VCO connector are correct. 
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Fig. 2 VOLTAGE REGULATORS (BLOCK FRAMES) 


HEAT SINK 


^N-BLK 


EXTENTION CARD 



+15V. ADJUST 

RED +15.00 VOLTS ±0.1% 

ORA +14.4V. ±5% (LAMPS AND LED'S) 

BLU -15.00V. ±0.1% 


BLK GROUND 

RED +23V. UNREGULATED IN 
GROUND 


BLU -23V. UNREGULATED IN 
-15V. ADJUST 


BUS 

CONNECTORS 



NOTE: For Block 4 (VGO Bank), take voltage 
measurements directly from the VCO 
connector without using the exten- 
tion card. 


TO 

CONNECTOR 


Only bottom 4 pins 
needed for supplying 
power; all pins needed 
for using internal 
connections between 
modules. 


PIN ASSIGNMENT: 

N +14.4 VOLTS (LED'S AND METER LAMPS) 
P +15.00 VOLTS 
R -15.00 VOLTS 
S GROUND 


15 PIN 

CONNECTOR 




With digital voltmeter: 

Set " + 1 5 V A D J UST" for + 1 5.00v, ± 1 0mv at P i n P 
Set "-15V ADJUST" for -IB.OOv, ±10mv at Pin R 
Pin S is ground (or use HEAT SINK) 
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701-1 


Fig. 701-1 701A KEYBOARD CONTROLLER 



Fig. 701 -2a 


PITCH 
BEND _ 
RANGE 
SWITCH 


© O O O © 


KEYBOARD CONTROUB 



2ND OFFSET VR 


1ST WIDTH VR 


+BEND VR 

-BEND VR 

2ND TUNE VR-" 

2ND WIDTH VR 

1ST TUNE VR 



J 


©CVi CV2 GATE TRIG BEND 
ooooo 
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Fig. 701 -2b [SERIAL NUMBERS 460100 - 470120 ONLY | 



4.0 X 25mm 


PITCH BEND 
RANGE SWITCH 


2ND OFFSET VR 


© o o o © 


KHBOARD COimQUB 



1ST WIDTH VR 


SECTION 5 701 



Adjustment 

%m\f\MtfM 

ment 

Jack 

Irpar 

panel) 

Control 



Procedure and value 

Keyboard 

tuning 

U V M 

L.V 1 

1CT Tl IMP V/D 
1 o 1 1 U IM t V n 

oxriKe L> 1 Key, aujusi lor u voiis. 

w V 1 VVIU LI 1 

DVM 

l_/ V IVI 

CV1 

W V 1 

1ST WIDTH VR 

1 %J 1 V V 1 III VII 

Strike C6 kev adiust for +5 00 volts +0 

+ bend 
range 

DVM 

CVl 

+ BEND VR 

Strike CI key; adjust for any one of the fol- 
lowing three conditions with BENDER all the 
way "+": 

PITCH BEND RANGE switch at: CVl out: 
"G.1V" +0.10 volt 
"IV" +1.00 volt 
"5V" +5.00 volt 

— bend 
range 

DVIVI 

CV1 

-BEND VR 

Strike CI key; adjust for any one of the fol- 
lowing three conditions with BENDER all the 
way "-": 

PITCH BEND RANGE switch at: CVl out: 
"0.1V" -0.10 volt 
"IV" -1.00 volt 
"5V" -5.00 volts 

Offset 

DVIVl 

CV2 

2ND OFFSET VR 

Hold C6 key down while tapping on CI key; 
set so voltage does not change. 

2nd voice 
tuning 

DVM 

CV2 

2ND TUNE VR 

Strike C1 key; adjust for 0 volts. 

CV2 width 

DVM 

CV2 

2ND WIDTH VR 

Strike C6 key; adjust for +5.00 volts, ±0 


Double check that all the above conditions are met. 
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702-1 


702-1 702A 
• '^^ ' '^^ VOLTAGE 

702B CONTROLLED 
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702 VOLTAGE CONTROLLED OSCILLATOR procedures 

(Procedures same for all models) 


Adjustment 

Equip- 
ment 

Jack 

(front 

panel) 

Control 

'^rP*'^*^^'* ^''^^ value 

AAadjust 

OSC 


AA 

ADJ VR 

V 

adjust 

OSC 


ADJ VR 



SECTIONS 702-3 


1 

Checking VCO frequency width: 


Adjustmanf 

Equip- 
ment 

Jack 
(front 



Check 

FREQ 

Any 
output 
jaci< on 
front 
panel 

PITCH 
{front panel) 

Press 01 and adjust for some convenient 
reading (such as 100); call this "X". Check 
that C2 produces 2X; C3 = 4X; C4 = 8X; 
C5 = 16X; and C6 = 32X. If C6 is not within 
±1Hz., VCO WIDTH needs adjusting. 


Adjusting VCO width and frequency: 

NOTE: Check regulator output voltages and keyboard calibration, if this hasn't already been 
done. 


There are three methods which can be used for setting the VCO width. 


■'■ 

TUNING METER method 

FREQUENCY COUNTER 
method 

OSCILLOSCOPE/AUDIO 
GENERATOR niuiiiud 

Connect the tuning meter input 
lead to any output jack on the 
VCO front panel. 

Connect the counter input lead 
to any output jack on the VCO 
front panel. 

Connect the VERTICAL input 
lead to any output jack on the 
VCO front panel. 
Connect the HORIZONTAL lead 
to the audio generator. Set the 
generator for about 65Hz, 
(At 8' range, CI = 65.406Hz,) 

Press CI; select proper pitch on 
tuning meter and adjust the VCO 
PITCH control for unison. 

Press CI; adjust PITCH control 
for a convenient reading (such as 
100Hz.); call this "X" 

Press CI; adjust PITCH control 
for stable 1 : 1 Lissajous figure. 

Press C2; note whether it is sharp 
or flat. If sharp, turn WIDTH VR 
so pitch becomes a little sharper. 
If flat, turn WIDTH VR so pitch 
becomes a little flatter. 

Press C2; note frequency. Correct 
reading is 2X. If the reading is 
high, adjust WIDTH VR so it is a 
little higher; if low, a little lower. 

Press C2; adjust WIDTH VR so 
that speed of rolling increases 
slightly. CAUTION: If the figure 
is turning slowly, be careful not 
to turn WIDTH VR in direction 
which causes the pattern to re- 
verse direction. 

Press CI ; adjust VCO PITCH con- 
trol for unison. 

Press CI; If necessary, adjust 
PITCH control for a reading 
which is easy to double men- 
tally. 

Press CI ; adjust PITCH for stable 
1:1 Lissajous figure. 


NOTE: If during the procedure both front panel PITCH controls go all the to one of the stops, 
reset them to center and use the TUNE VR once, then use the VCO PITCH controls in 
successive steps. Do not use the RANGE switch; leave it set in one position during the 
entire width adjustment procedure. 
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TUNING METER method 
(continued) 

FREQUENCY COUNTER 
method (continued) 

OSCI L LOSCOP E/AU D 1 0 
GENERATOR method 
(continued) 

Repeat the above steps until CI 
and C2 remain in tune. 

Repeat the above steps until C2 
reads twice CI, ± 1Hz, 

Repeat the above steps until the 
figures for CI and C2 remain 
stable. 


When CI and C2 are correct, repeat the procedure using CI and C6. (If this proves difficult, try 
with C4, then with C6). With the frequency counter, the correct frequencies are: CI = X, C2 = 2X, 
C3 = 4X, C4 = 8X, C5 = 16X, C6 = 32X; all within ± 1 Hz. 

Adjusting VCO RANGE width and VCO frequency: 


Adjustment 

Equip- 
ment 

Jack 

(front 

panel) 

Control 

Procedure and value 

RANGE 
width adjust 

FREQ 

Any 
output 
jack on 
front 
panel 

RANGE 
WIDTH VR 

Set RANGE at 2'; press A3 (slightly above 
center of keyboard); set front panel PITCH 
controls so as to produce 1760Hz. Set RANGE 
switch at 32'; (strike A3) and set RANGE 
WIDTH VR so frequency output is 1 10Hz. 

VCO tuning 

TUNE 

Same as 
above 

TUNE VR 

Set RANGE at 8', and PITCH controls at 
center "0"; Strike A3 and adjust for A = 
440Hz. 
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703-1 



Roland '03C 
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703 VOLTAGE CONTROLLED FILTER procedures 


(Procedures same for all models) 


Arl 11 ic^mori'f' 
rAtajUo tl 1 ItSI 1 L 

Equip- 

mon+ 
lilclll 



1 iwUCiUUfc; ai lu vol Lie 

VCF freq. 
width 

FREQ 

VCF 
OUT 

FREQ WIDTH VR 

1. Strike C2 key, adjust front panel CUTOFF 
FREQ and/or CO FREQ OFFSET VR 
for a convenient reading (such as 100Hz). 

2. Strike C5 key; correct reading is 8 x C2 
reading. If high, adjust CO FREQ WIDTH 
VR for a slightly higher reading; if low, for 
a slightly lower reading. 

3. Repeat the above until C5 = 8 x C2. 

VCF CO 
freq. 

FREQ 

VCF 
OUT 

FREQ OFFSET VR 

Set front panel CUTOFF FREQ at "IK" and 
KEY CV at "0"; adjust CO FREQ OFFSET 
VR for IkHz. 
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704-1 
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704 VOLTAGE CONTROLLED AMPLIFIER procedures 


(Preocedures same for all models) 


Fig. 704-2 


+10V 


I 


(Use712A 
VOLTAGE PROCESSOR 
if desired) 


1 I 1 


I 


* 


Fig. 704-3 



(Use VCO, 
if desired) 



+10V 


Adjustment 

Fig. 

Equip- 
ment 

^^^^^^^^ 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Jack Control 

Procedure and value 

DC Balance 

704-2 

OSC 

VCA 
OUT 

DC BAL VR 

Adjust so that moving the MODULATION 
control up and down produces minimum 
change. 

VCA Gain 

704-3 

OSC 

VCA 
OUT 

LIN WIDTH VR 

Adjust so OSC shows: 

p-p 
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Fig. 704-4 

A. Setting Audio Generator output: 


B. Calibrating VGA: 



OdB 


V/dB METER 



0-+10V. 


(Use712A VOLTAGE 
PROCESSOR if desired) 


CONTROL 
VOLTAGE 
INPUT 


V 


VOLTAGE CONTftOLLEO 


DC VOLTIVIETER 


V/dB METER 


Adjustment 

Fig. 

Equip- 
ment 

Jack 

Control 

Procedure and value 

Exp. gain 

704-4 

GEN 
& DB 

VGA 
OUT 

EXP OFFSET 
VR & EXP 
WIDTH VR 

1. With the signal input at OdB and the con- 
trol voltage input at +10v, adjust EXP 
OFFSET VR for OdB output. 

2. Lower control voltage input to +9v; adjust 
EXP WIDTH VR for -lOdB. 

3. Repeat above two steps until +10v produces 
OdB and +9v produces -10dB. 

4. Check that the following control voltages 
produce the indicated outputs: 

+10v OdB +4v -60dB 
+9v -lOdB +3v -70dB 
-i-Sv -20dB +2v -80dB 
+7v -SOdB +1v -90dB 
+6v -40dB Ov -lOOdB 
+5v -SOdB 
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706-1 


Fig. 706-1 706A 

706B LOW FREQUENCY OSCILLATOR 


FREQ VR 


WIDTH VR 


OFFSET VR 


OUT LEV VR 




/V\VR 


WAVE FORM SWITCH 
\ 


UW FRfOUaiCY 
OSCIUATOR -1 



o 

KEV HUG 
ON 

@ 


FKOUINCY 

05 } 2 



706A 


706B 
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706 LOW FREQUENCY OSCILLATOR procedures 


(Procedures are the same for all LFO models) 


Adjustment 


ru 

and 


Fig. 


Equip- 
ment 


Jack I Control 


706-1 


OSC 


LFO 
OUT 


OFFSET VR 


Procedure and vplue 


(With WAVE FORM switch at NT) 



NOTE: Setting the 
0 point automatically 
sets ru at 50% duty 
cycle. 


AA 


706-1 


OSC 


LFO 
OUT 


AA VR 


(With WAVE FORM switch at ) 
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Adjustment Fig. 


Equip- I 
ment Jack 


Control 


Procedure and value 


706-1 


OSC 


LFO 
OUT 


(With WAVE FORM switch at^j ) 



Width and 
freq. 


706-1 


OSC 


LFO 
OUT 


FREQ and 
WIDTH VR's 


(With WAVE FROM switch at fTJ ) 
— X — 


Set FREQUEIMCY (front panel) at "10", 
adjust FREQ VR for X = 100MS. 
Set FREQUENCY at "0.2" and check X. 
(Use stop watch and red LED on front 
panel, if desired). If X is greater than 5 
seconds, adjust WIDTH VR to slightly in- 
crease time; if less, to slightly decrease time. 
Repeat above two steps until X = 100MS 
with FREQUENCY at "10" and X = 5 
seconds at "0.2". 


Out level 


706-1 


OSC 


LFO 
OUT 


OUT LEV 
VR 


Adjust for 10V p-p. 
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SECTION 5 


707-1 


Fig. 707-1 707A AMPLI Fl ER/ENVELOPE FOLLOWER/INTEGRATOR 
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707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR procedures 


Fig. 707-2 


1kHz. 


10V p-p 
L 



(Or use VCO) 


6- 


iiniiiiiii *^ 


m FDUI 
E F • 

MB 


1 # 

6-^=T — 6 



DC mode 


Adjustment 

Fig. 

Equip- 
ment 

aiiiBiiiii 
Jack 

Control 

Procedure and value 

Level 

707-2 

OSC 

EF 
OUT 

INPUT SENS 

Adjust for +10 volts. 
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708-1 



708-2 SECTIONS 


1 : — 

Equip- 
Adjustment ment 

Jack 

Control 

Procedure and value 

Noise level 

OSC 

WHITE 
NOISE 
OUT 

NZ LEV 
VR 

^^^^^^^ 

'III 

h-15V 

\ 

\ 

P-P 

"X" 
balance 

OSC 

RM 
OUT 

SIG BAL 
VR 

With any audio signal at the "X' 
adjust for minimum output. 

input only. 

balance 

OSC 

RM 
OUT 

MOD BAL 
VR 

With any audio signal at the "Y" input only, 
adjust for minimum output. 
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711-1 


Fig. 711-1 711A OUTPUT MODULE 
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STANDARD OSCILLATOR 


Fig. 711-2 


Set for "0" VU 




Si(iiiiii!llpiSliiliiiBiisffliil 

Adjustment 

Fig. 

Equip- 
ment 

Jack 

Control 

Procedure and value 

Osc. calibr. 

711-2 

FREQ 

OUT 
(Lor R) 

440HZTUNE 

With STANDARD OSC frequency selector at 
"440HZ", adjust for 440Hz. 

1KHZTUNE 

With STANDARD OSC frequency selector at 
"IKHZ", adjust for 1kHz. 
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711 A OUTPUT MODULE procedures 


PANNING 


Fig. 711-3 


LEFT 
OUT 


m nwmG phase shiher 

r^fn nnn nm CKC 


I FMSt [— Q 


:.(0>C0} 


RIGHT 
OUT 



Adjustment 



Fig. 

Equip- 
ment 

Jack 

Control 

Procedure and value 

Meter 
calibration 

711-3 

DB 

LEFT 
OUT 

L METER SENS 

Adjust STANDARD OSC. LEVEL control so 
dB meter reads "0"; adjust L METER SENS 
so left VU meter reads OdB. 




RIGHT 
OUT 

R METER SENS 

Adjust STANDARD OSC. LEVEL control so 
dB meter reads "0"; adjust R METER SENS 
so right VU meter reads OdB. 
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PHASE SHIFTER 



Adjustment 

Fig. 

Equip- 
ment 

Jack 

^ — — ' ' 

Control 

Procedure and value 

Phase shift 
offset 

711-4 

(Audio 
amp) 


PHASE OFFSET 
VR 

Adjust so sound continuously changes, with no 
"flat" spots at the top and bottom of sweep. 
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REVERBERATOR 
Fig. 711-5 


JHIpiaATOR 1 


QjEl- 



I 

%i mmm mm 
(INTERNAL 
CONNECTION) 



RtVEnSMlS^^ PANNING PtlASE SHIFTER 

S, i-^ii Ci*4y L^n rvOTi 


I I 



iiinlinii 



iiiiiliinl 


rfn 



Adjustment 

Fig. 

Equip- 
ment 

Jack 



Control 

Procedure and value 

Reverb 
level 

711-5 

osc 

REV 
OUT 

REV SENS VR 

Adjust so input and output peaks are the same 
level. 
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714-1 


Fig. 714-1 714A INTERFACE 


WIDTH VR 


TUNE VR- 



J 




TRIG LEVVR 



INTERFACE -1 


IHRtSHOlO LEVEL 




HSQUaiCY 
VOLTAGE 


MkO 

@- 

FOllOW 


ENVH.OPE 
FOUOWER 


GAn SIG. 


GENERATOR 

® 1 
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jBtt!BSJ|ISSiSil 
Adjustment 

Lilian 

Fig. 

Equip- 
ment 

Jack 

Control 

Procedure and value 

Gate trigger 
level 

714-1 

GEN 

(or 

VCO) 

IN 

TRIG LEV VR 

With sine wave input, set THRESHOLD 
LEVEL and INPUT SENS controls to pro- 
duce — lOdB on the front panel VU meter. 
Adjust TRIG LEVEL VR so that red LED at 
GATE OUT jack just lights. 


Fig. 714-2 

0 Tune VCO's to unison with A3 = 440Hz. 
(See p. 701-3 this section for key 

designations) . r--,mmmmmmm^^^mmmmm 
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Fig. 714-2 

0. WIDTH VR adjustment 


OSC 


HOR IN 



Adjustment 



Fig. 

Equip- 
ment 

Jack 

Control 

Procedure and value 

Preliminary 

714-2a 

(Audio 
amp) 


VCO front 
panel controls 

Tune VCO-1 and VCO-2 to unison. 

VCO width 

714-2b 

OSC 

(See fig. 
714-2b) 

TUNE and 
WIDTH VR's 

1. Press CI on the keyboard and adjust TUNE 
VR and/or VCO-2 PITCH controls for 
stable 1 : 1 Lissajous figure. 

2. Press C2, adjust WIDTH VR so speed of 
rolling figure increases slightly. CAUTION: 
If figure is rolling slowly, be careful not to 
turn WIDTH VR in direction which causes 
the pattern to reverse direction. 

3. Repeat the above two steps until pressing 
CI and C2 both produce stable 1 : 1 
Lissajous figures. 

4. Repeat the above using CI and C6. 

5. Check that all keys on the keyboard pro- 
duce a stable 1 : 1 Lissajous figure. 

Tuning 

714-2 

osc 

(and 

audio 

amp) 


TUNE VR 

1. Tune VCO's to unison as per fig. 714-2a. 

2. Using the arrangement shown in fig, 714-2b, 
adjust TUNE VR for stable 1 : 1 Lissajous 
figure. 
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SECTION 5 


717-1 


Fig. 717-1 717A ANALOG SEQUENCER 


3.5 X 12mm 



+15V. ADJUST 

(Behind heat sinl<) 

-15V. ADJUST 


VOLTAGE 
REGULATOR 


3.5 X 12mm 


Ad ju»triierit 

Fig. 

Equip- 

Jack 

Control 

Procedure end value 

+1 5.00V 

717-1 

DVM 

See 
insert, 
fig. 
717-2 

+ 15V ADJUST 

+ 1 5.00V, ±10mv 

-15.00V 

717-1 

DVM 

-15V ADJUST 

-15.00V, ±10mv 


717-2 SECTIONS 


Fig. 717-2 
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Fig 717-3 Front panel settings for TIME WIDTH VR adjustment 



Adjustment 

Time width 
adjust 
(IVlethod 1) 


Fig. 

717-3 


Equip- 
ment 

OSC 


Control 

TIME WIDTH VR 


Procedures and value 


Set the Channel 1 STEP TIME DIVIDE con- 
trol at "1/16" and note the wave form. 

I*s X ^ 


Set the Channel 1 STEP TIME DIVIDE con- 
trol at "1/32" and adjust TIME WIDTH VR 
for X/2. 

_ X _ 
2 


Repeat the above steps until 
these conditions are met. 


717-4 SECTION 5 


Fig. 717-4 Front panel settings for TIME OFFSET VR adjustment 



Adjustment 


Fig. 


Equip- 
ment 


Control 


Procedures and value 


Time 

calibration 


717-5 


OSC TIIVIE OFFSET VR 


(Set all TIME STEP controls at "1"). 
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SECTION 5 


720-1 



720-2 SECTION 5 


Fig. 720-2 


ON 



To audio amp 
(Or use HEADPHONE OUTPUT) 


720B 2CH PHASE SHIFTER procedures 


(procedures same for both channels) 

The adjustment of the 720B 2CH PHASE SHIFTER is not critical and is a purely subjective 
matter. One method is shown below. 


Adjustment 

tFig. 

Equip- 
ment 

Jack 

Control 

Procedures and value 

Shift 

frequency 

720-1 

(Audio 
amp) 


SHIFT FREQ VR 

Use the SHIFT FREQ VR to "tune" the pitch 
of the noise output to the approximate pitch 
of the test oscillator output. 

Check 





Check that the SHIFT FREQUENCY control 
produces changes in the noise over its entire 
range of rotation. 


SECTION 5 


721-1 


Fig. 721-1 721A 2CH AUDIO DELAY 



721 -2 SECTION 5 


Fig. 721-2 Test points for CLK CANCEL adjustment 



SECTIONS 721-3 


721A AUDIO DELAY procedures 


{Procedures same for both channels) 


Adjustment 

Fig. 

Equip- 
ment 

Jack 
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Control Procedures and value 

Clock 
Cancel 

721-2 

OSC 

None 

(See 

fig. 

721-2) 

CLK CANCEL 
VR 

''' 1 1 ""^^ 


721-4 SECTIONS 


Fig. 721-3 

Approx. 
100Hz. 



Adjustment 

Fig. 

Equip- 
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Jack 

Control 

Procedure and value 

Delay 

721-3 

OSC 

OUT& 

DELAY TIME 

Adjust 

so that T equals value shown by 

calibration 


& 

IN 

VR 

DELAY TIME control on front panel. 



GEN 




T 

—(2ms) 
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-(2ms) 







(Do Channel 2 in the same way.) 
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Natural Harmonic Series for A2 
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1. Notice that the frequencies of the harmonics actually produced by A2 are in some cases slightly 
different from the notes in our musical scale system. The quarter notes indicate harmonics 
whose pitches would sound slightly but distinctly flat. 


2. Note that to find the frequency of any given harmonic, simply multiply the frequency of the 
fundamental times the number of the harmonic. 
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Alternate arrangement of cabinets: 
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APPENDIX 1 


Foot switch control 


The following arrangement will allow the use of a foot switch to trigger synthesizer functions. 



Control 

pulse 

out 


Depending on the effect desired, the foot switch can be the normally open type, the normally 
closed type (ROLAND DP-1), or the push on/push off type (ROLAND FS-1). 


Alternate method: 



I J 


APPENDIX 


Foot volume 


The following drawing shows how the ROLAND FV-2 Foot Volume can be used as a variable 
foot controlled voltage source. 


CONTROL 

VOLTAGE 
OUT 




'OUTPUT" 
JACK 


"INSTRUMENT" 
JACK 


TO VOLTAGE PROCESSOR (71 2A) 
(+ OR -) 


Foot Volume FV-2 


NOTE: Be sure that the voltage source is connected to the jack marked INSTRUMENT. 


Using an echo chamber 


APPENDIX 3 


ROLAND RE-201 



from 
ADSR 
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THE LAST WORD 


A lot of time and effort has gone into the design and preparation of the System 700 Synthesizer 
and its accompanying instruction manual. If you have any suggestions, ideas, questions, problems, 
complaints, praise, etc., please feel free to write directly to: 

Synthesizer Project Manager 
Roland Corporation 
3-2-26, Shinkitajima 

Suminoe-ku 
Osaka, 559 
JAPAN 

It may not be possible to reply to all letters, but all letters will be read and given due considera- 
tion by all staff members of the synthesizer division. 


